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1. — First-class Battleship "Andrea Doria." Class of Three Ships. 



Displacement, 11,000 tons. Speed, 161 knots. Normal Coal Supply, 850 tons. Armor: Partial belt, 177 inches; main gun positions, 17 7 inches; deck, 3 inches. Armament, four 17-inch 105-ton D. L. 
rifles, two 6-inch rifles, four 17-inch rapid-fire guns, two 2'9-inch, ten 2'2-inch, ten 14-inch rapid-nre guns, two machine guns. Torpedo Tubes, 5 (2 submerged). Complement, 509. Date, 1885. 




From Photographs by Synlunds & Company, 1'ortamouth, England. 

2.— First-class Battleship " Re Umberto." Class of Three Ships. 

Displacement, 13,825 tons. Speed, 19 knots. Normal Coal Supply, 1,200 tons. Armor : Partial belt, 4 inches; main gun positions, 14 inches; deck, 3 inches. Armament, four 13J^-inch B. L. guns, eight 
6-inch rapid-fire, sixteen 47-inch rapid-fire, fifteen 6-pounders fourteen 1 -pounders, two field guns. Torpedo Tubes, 5. Complement, 785. Date, 1888. 

NAVIES OF THE WORLD— VI. ITALY.— [See page 363.] 
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NEW YORK, SATURDAY, JUNE 3, 1899. 

LIQUID AIB IN HIGH EXPLOSIVES. 

It is to be regretted that the extravagant claims 
which have been made as to the commercial and indus- 
trial value of liquid air should have diverted the atten- 
tion of the public from the highly meritorious industry 
with which Mr. Tripler has prosecuted his researches, 
and the really brilliant success which he has achieved. 
It was no small triumph for a private experimentalist 
to succeed in making by the gallon what the most 
skilled scientists had only been able hitherto make by 
the ounce, and at a stroke to reduce the cost of the 
new substance a hundred fold. In some of his recent 
lectures Mr. Tripler has expressed himself as feeling 
hurt by the vigorous manner in which his statements 
have been attacked ; but he should clearly understand 
that the criticism which he has evoked has been direct- 
ed entirely at his theories, and does not throw any 
doubt upon the value of his work. 

In his recent lecture in this city Mr. Tripler exhibit- 
ed fragments of two pieces of pipe,' which showed in a 
verv striking degree the powerful explosive properties 
of cotton saturated with liquid air as demonstrated re- 
cently at his workshop. His assistant had placed a 
small portion of cotton, thus saturated, in a short 
length of 2-inch gas pipe, and to prevent the flying 
fragments from doing any damage, had inclosed the 
2-inch within a 6-inch pipe. The liquid air cotton was 
exploded and the 2-inch pipe (which was not tamped in 
any way) was torn into small fragments which cut their 
way cleanly through the outer pipe, giving it a sieve- 
like appearance. The high explosive qualities here in- 
dicated have been proved by actual test in a European 
coal mine to be comparable in their effect to those of 
dynamite; but it is not likely that the new explosive 
will have any commercial value because its extreme 
volatility renders it imperative that the liquid air shall 
be used soon after it has been manufactured and 
immediately after the charge has been tamped in 
the hole. Unlike dynamite, it cannot be stored for 
an indefinite period and used at leisure; for with the 
present methods of transit in felt-covered cans, a 
3-gallon can will be completely evaporated in ten 
hours' time. Even if it were distributed in double- wall- 
ed holders, with a vacuum space, as in the Dewar re- 
ceptacles, the complete evaporation would only be a 
question of two or three days — an insuperable objec- 
tion to its use in a large variety of operations where 
blasting is a necessity. 

The general subject of high explosives and the rela- 
tion of liquid air thereto form the subject of an inter- 
esting article by a specialist in this line in the current 
issue of the Scientific American Supplement. It 
has been written witu the object of answering the 
many inquiries which have arisen regarding one im- 
portant phase of the liquid air question. 



GBUSON ARMOR IN THE UNITED STATES. 

It is not unlikely that the well-known chilled cast, 
iron Gruson armor will in the future be utilized to a 
limited extent by the United States army in building 
up the national system of coast defense. It has been 
used very extensively on the Continent, especially by 
Germany and Italy, and for the protection of land 
fortifications it has been found to give results superior 
to forged steel. As compared with the latter, chilled 
armor is more massive, many of the plates ranging up 
to 36 inches in thickness and 50 to 60 tons in weight. 
For this reason it is never used on battleships ; but for 
laud fortifications, where an extra 100 tons or so of 
weight presents no inconvenience, it forms an ideal 
armor, being capable of use in masses of such form 
:i lid weight as will easily defeat the attack of the 
heaviest artillery. The plates, whether they are to be 
built up into turrets or casemates, are cast in massive 
segments, with parabolic surfaces, and they are pro- 
vided with deep tongues and grooves along their abut- 
ting edges by means of which they may be fitted together 
without the use of bolts or any system of screw fasten- 
ings. 

The outer face of the plates is chilled to a depth of 
from two to three inches, and this intense hardness, 
coupled with the great dead weight and the impossi- 
bility of striking a direct blow upon the curved sur- 



faces, renders a Gruson turret positively invulnerable. 
The German artillerists carried out a series of search- 
ing tests, placing shot after shot upon a turret, without 
being able to disturb its integrity. The system is of 
course costly, much more so than the earth and con- 
crete protection behind which our coast defense guns 
are mounted ; but there is no question that for a few 
of the more important and exposed positions, such as 
those at Sandy Hook or on Romer Shoals (which it is. 
proposed to fortify), the Gruson armor would be found 
to well repay the cost of its installation. The long- 
standing proposition to erect the new 16-inch 125-ton 
gun on Romer Shoals is again to the front, and we 
think that if the government finally determines on this 
site it could not doxbetter than mount this powerful 
weapon in a modern Gruson turret. So mounted it 
would be practically invulnerable, and its mere moral 
effect, commanding the channel at close range, would 
be an invaluable defense to the harbor and city of 
New York. 
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THE EAST BIVER TUNNEL. 

The development of rapid transit in Greater New 
York has been greatly stimulated by the passage of the 
bill authorizing the construction of a railroad tunnel 
from Brooklyn to the lower end of Manhattan Island, 
and the bill providing for the removal of the Long Isl- 
and Railroad tracks from Atlantic Avenue. The pres- 
ent schemes covered by these measures contemplate a 
through route from an underground terminus in lower 
New York to connect with the extensive suburban rail- 
road system of Long Island. It is also proposed ulti- 
mately to extend the tunnel beneath the Hudson River 
to connect with the Pennsylvania Railroad terminus 
in Jersey City. 

We have frequently pointed out in the Scientific 
American that the difficulties of the rapid transit prob- 
lem in this city were due to peculiar topographical con- 
ditions. Manhattan Island is hemmed in on three sides 
by a wide stretch of water, which in every direction 
but one has prevented unbroken railroad communica- 
tion with the outlying suburbs. The only direct means 
of exit by a suburban railroad is to the north over the 
lines of the New York Central system. True it is there 
is an excellent street car service and a more limited ser- 
vice of elevated cars running from New York to the 
outlying districts of Brooklyn; but it is not the kind 
of express service which alone is capable of carrying 
business men in reasonable time to and from their 
suburban homes. We doubt whether the new East 
River bridge will afford the necessary connection for a 
service of the kind desired, for, while it will form an- 
other valuable connection between the street and ele- 
vated railway systems of New York and Brooklyn, 
there has been no proposal to use it for the running 
of express suburban trains. 

The new tunnel, however, by reason of its direct 
connection with the Long Island Railroad through the 
depressed tracks on Atlantic Avenue, will afford every 
facility for running fast trains of several cars each 
from lower New York to the outlying suburbs of 
Brooklyn, and it is to be hoped that in determining on 
the final dimensions of the tunnel, rolling stock, etc., 
the company, having in mind the phenomenal growth 
which is in store for any residential districts that may 
be thrown into easy touch with the business centers of 
this city, will lay out both the tunnel and its equip- 
ment on a most liberal scale. 

The depth of the tunnel has been governed by the 
necessary depth of the future New Jersey extension, 
which is estimated at 30 feet below the bed of the 
North River. Beneath the East River the road will be 
carried in two separate circular tunnels, after plans 
successfully adopted in the later London underground 
railways. The diameter of each tube has been placed 
at 14 feet 6 inches, and hence we infer that cars- of 
special design, smaller than the standard railway 
coach, are to be used in the tunnel. This would, of 
course, prevent the running of standard through trains 
from any part of Long Island to Manhattan Island, 
and for reasons stated above would indicate a failure 
on the part of the promoters to realize the possibilities 
of the tunnel. The difference in cost between the 
tunnel proposed and one of standard railroad dimen- 
sions would not be prohibitive, and would be hand- 
somely repaid in its enlarged usefulness, especially when 
the New Jersey connection shall have beenmade. 

— ■»<»»«■ 

THE PAN-AMERICAN EXPOSITION. 

The Board of Directors of the Pan-American Exposi- 
tion Company have agreed that the coming Exposi. 
tion shall be located at the Rumsey Farm on the 
Niagara frontier in the northern suburbs of the city 
of Buffalo, and include a part of Delaware Park. 
Three experts including an architect and a landscape 
architect made the selection. The proximity of the 
Rumsey site to a beautiful park and its accessibility 
are all points in favor of this location. The approach 
is through some of the most attractive residental dis- 
tricts of the city, and the whole area is within four 
miles of the City Hall. Arrangements for preparing 
the site for the Exhibition purposes will be begun at 
once. 



GOLD IN THE PHILIPPINES. 

BY THE PHJLIPPI NE CORRESPONDENT OP THE SCIENTIFIC AMERICAN. 

Whether or not a tropical El Dorado will be discov- 
ered in our newly-acquired Philippines the future 
alone can decide ; but certain it is that much time and 
labor will be expended in seeking the gold which the 
islands are said to contain. Before the outbreak of 
hostilities, American prospectors had made many trips 
inland ; but the attitude of the natives prevented any 
systematic exploration of the country. Meager though 
the information acquired may be, there can be but 
little doubt that, in the unknown interior of many of 
the islands and in Luzon in particular, gold lies buried 
away. 

It was the quest for gold and silver which, four hun- 
dred years ago, urged Spanish adventurers to begin a 
great course of discovery and exploration. It seems, 
therefore, incredible that after having acquired pos- 
session of these islands and established here their 
civilization, these gold-seeking Spaniards should have 
left undeveloped the natural resources of the terri- 
tory. 

But they never really subdued the natives ; and, al- 
though they built up their great city of Manila and 
established trading-stations, their conquest was not 
extensive. They never subdued even the tribes which 
inhabit the country bordering the coast. During all 
the long years of Spanish dominion, from the founding 
of the first colony to the loss of the islands, the natives 
constantly rose up in rebellion against their rulers. 
Hampered by their efforts to bring the insurgent 
tribes to subjection, it was impossible for the Spaniards 
to explore the land beyond the beautiful rice fields and 
tropical groves, in the deep, dark jungles of the in- 
terior. 

The natives themselves have never extensively en- 
gaged in mining ; but the little digging which they 
have done has not been without its good results. In 
Manila, much gold in the form of jewelry and orna- 
ments skillfully worked by the natives is sold in the 
shops. 

Among many of the tribes of the interior, it is con- 
sidered sacrilegious to disturb the earth ; for which 
reason they have themselves not dug for gold and have 
prevented others from so doing. During the last few 
months they have resisted the encroachment of Ameri- 
can gold seekers, because, they said, they feared that 
the wrath of their gods would fall upon them, if the 
earth were made to yield its treasures. It may be that 
there are other reasons; for the natives, although su- 
perstitious, are crafty, and would naturally oppose'the 
mining of the noble metals by any save their own 
people. 

Still another reason may be advanced to explain the 
undeveloped condition of Philippine mineral resources. 
The friars, who wield so enormous an influence, have 
always combated every plan which would tend to the 
enlightenment of the people and the growth of large 
industries; and especially have they been opposed to 
the digging of mines, despite the evidence that precious 
ores exist. 

The mining of the. natives has been confined to the 
alluvial deposits of the rivers; for there is not a stream 
rising in the mountains of Luzon and the other islands 
which has not its gold-bearing sands and deposits, 
from which for centuries the larger portion of the pre- 
cious metals has been obtained. 

Hostile though the natives may have been to the ad- 
vance jf explorers, the possibilities of the islands un- 
der any other rule than Spain's would, ere this, have 
been known. Only with much difficulty was it possi- 
ble to obtain a mining grant from the Spanish offi- 
cials; and, for a foreigner, the obstacles encountered 
in obtaining a concession were well nigh insurmount- 
able. 

Since the capture of Manila a number of American 
prospecting parties have been exploring various parts 
of the islands. Although their work has been greatly 
retarded by the insurgents, they have, nevertheless, 
succeeded in locating some very rich veins of gold, 
which will be worked when peace is established. Even 
before the outbreak of our war with Spain, a company 
composed largely of Spanish residents of Manila had 
undertaken the alluvial mining of gold; but nothing 
more than the preliminary prospecting was ever ac- 
complished. So promising is the outlook for the future 
that many of our soldiers, particularly those of our 
Western States, have expressed a desire to remain in the 
Philippines in order to engage in mining after the in- 
surgents have been subdued. 

Our prospectors have confined their explorations to 
Luzon ; but even on this island, perhaps the most 
civilized of the entire Philippine group, are regions 
which have never been trodden by a white man. Some 
of the other islands, it is said, also contain gold, and on 
Mindanao it is certain there are valuable deposits. Old 
miners, who have been in Cripple Creek and in the 
Klondike, have already arrived in Manila, and form 
hut the advance of an army of gold-seekers, which will 
invade the country when peace has been established. 
The present war cannot long continue, nor can it long 
delay the development of the mineral resources of our 
eastern possessions. 
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SOME SMOKELESS POWDER CONSIDERATIONS. 

BY FREDERICK H. m'QAHIE. 

An interesting discussion relative to the merits of 
certain smokeless powders and processes is now in pro- 
gress in the columns of the Scientific American and 
the Scientific American Supplement. There are 
certain considerations that may escape the interested 
lay reader in forming an opinion, and yet they are of 
absolute importance in reaching correct conclusions. 
A bridge may be correctly designed and yet fail through 
bad workmanship in construction. Such was the case 
of the Ashtabula bridge some years ago, for expert en- 
gineers checked the calculations and plans after the 
accident and found them correct. A wrecked gun does 
not necessarily settle the fault upon a powder at once. 
Good judgment requires that such a conclusion must be 
reached through a process of elimination of other causes 
that have a possibility of existence. A smokeless pow- 
der must conform to certain general conditions such as 
chemical stability, mechanical stability, uniformity, 
absence of dangerous ingredients, convenience of load- 
ing, ability of being manufactured commercially. Yet a 
powder exhibiting a high degree of value in all these 
essential properties may be delivered by one company as 
a trustworthy article, and by another company as an 
equally dangerous explosive. The personal equation of 
the factory management and equipment determines the 
value of a powder. To state that a given formula and 
process is a commercial commodity is not equivalent 
to stating that any set of ignoramuses can "shove it 
out" satisfactorily. To manufacture a good smokeless 
powder requires a well designed factory, good mate- 
rials, and a large enough corps of explosive engineers, 
thoroughly trained, practically and theoretically, who 
understand the limits bounding the production of a re- 
liable powder. Those limits are known to the trained 
men, for the experience gained with the early smokeless 
powders and the investigations of conditions occurring 
in gunnery are at their command. Though cordite is 
held to be too erosive by the majority of ordnance and 
powder experts, theEnglishgovernment has an enorm- 
ous amount on hand, and is satisfied by wide tests that 
it can be relied upon. Yet cordite has to its record 
several guns destroyed and many lots rejected as dan- 
gerous. Properly made within proper limits it appears 
to-he safe for storage and use. Made outside of those 
limits it becomes so warped as to be dangerous. The 
early experience of the United States with brown 
prismatic powder consisted in rejecting more than it 
accepted. The Ordnance Department of the army 
finally detailed an officer to study the question, and he 
succeeded in putting the matter on another basis alto- 
gether. 

A good illustration may be had from the meteoric 
career of the Leonard powder. In 1890 Dr. R.O. Schtlpp- 
haus brought out a first-class nitroglycerin powder, 
the demand being at that time for the ballistics possi- 
ble with such powders. The nitrocellulose he adopted 
was one determined after long investigation of many 
varieties to be the best adapted for incorporation with 
nitroglycerin. The safe proportion of that explosive 
he placed after another series of experiments at 60 per 
cent. Being ahead of the times he retired until 1893, 
when he and Hudson Maxim grappled with the prob- 
lem of a gun-cotton powder with the ballistics of nitro- 
glycerin powders. Meanwhile an assistant in that 
early work who had picked up some crude ideas of the 
subject helped to launch the powder in question upon 
its erratic course. Using a very poor nitrocellulose for 
the purpose, the nitroglycerin was increased to 75 per 
cent on the general idea that too much could not be 
had of a good thing ; of course the powder (?) " sweated" 
and the men susceptible to nitroglycerin effects at the 
proving grounds developed big headaches. Storage 
in winter brought out the ugly "nature of the beast." 
At Sandy Hook, samples gave spectacular exhibitions 
of ballistic variations. A charge giving 24,000 pounds 
one month gave 40,000 pounds the next. The navy lost 
an 8-inch rifle through similar circumstances. While 
samples of good nitroglycerin powders keep in excel- 
lent condition,. I have seen Leonard powder of 1894 
crumble away between the fingers in 1897. But we 
cannot condemn nitroglycerin as an ingredient for pow- 
ders upon these experiences, although the navy experts 
gave it an undue prominence in fixing their attitude 
upon the matter. The trained explosive engineer 
would have thrown the powder out of consideration at 
once upon the grounds of its formula. The known 
limits had been clearly exceeded and dangerous quali- 
ties were to be naturally expected. Again, those early 
samples, such as were shown at the World's Fair, ex- 
hibited careless manufacture, many lumps of uncon- 
verted nitrocellulose being apparent in the individual 
grains. When the Russian government destroyed a 
lot of cordite it had purchased, what was proved was 
that the lot had been badly made, since satisfactory 
orders of magnitude have been delivered since. 

If I may venture the opinion, the average American 
powder manufacturer does not pay enough attention 
to this personal factor. Machines are more reliable 
than men only when a high intelligence is connecting 
and limiting them. The so-called " practical" man 
must give way to the trained experts in chemistry, ma- 
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chinery, manufacture, and mathematics, before the 
era of first-class powders is ushered in. A good for- 
mula and process are not going to run themselves in 
desired directions, while superintendents are ignorant 
or more concerned with quantity than with quality. 
Yet it must be confessed that Congress and the depart- 
ments do not aid matters any. The one is averse to 
encouraging ideas, the other is backward in necessary 
appropriations, and the inventor generally gets dis- 
heartened between the two. 

There is generally plenty of money for making mud 
holes navigable, or for other philanthrophic proposi- 
tions for constituents, but a plan to catch up within a 
few years of Europe brings out patriotic denunciations 
of our infidelity in not relying upon God to keep our 
powder dry and win our battles. 

With the official board's new ideas arose the frigidity 
of atmosphere that makes liquid air a luxury. A man 
who has had extensive dealings with the government 
stated the case as follows : "Do not try to educate the 
government if you desire to declare dividends. Sell 
them what they think they want. If they wish to call 
red sand smokeless powder, furnish it if you see a 
profit in it." And the trouble is that the government, 
willing to give a $500 politician a $2,500 position, is con- 
tinually haggling on prices for articles in regard to 
which the question should be quality, and not price. 
This puts a stress upon manufacturers to cut prices 
when they should not, and cover it by questionable 
economies, or forcing the output. 

The smokeless powder business is no Klondike, for acci- 
dents are costly, business variable, and new things liable 
to make a plant archaic. One company is said to have 
dropped $200,000 in explosives during the last three or 
four years. Liberality — to please Congress in our 
phrases — should be the order of the day to secure the 
means of offense and defense, upon whose quality mil- 
lions will depend in the future. 
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THE PLANT PBODUCTS 07 THE PHILIPPINE ISLANDS. 
The Department of Agriculture has recently issued a 
report on the plant products of the Philippine Islands, 
which is particularly interesting at the present time. 
The report deals with the agricultural resources of the 
islands as they now exist, and shows that although 
an agricultural country, the islands do not produce 
enough food for the consumption of the inhabitants. 
In order to supply the deficiency, it is the custom to 
draw upon rice-producing countries, such as Cochin 
China. About one-ninth of the area of the Philippine 
Islands, or 8,000,000 acres, is devoted to agriculture. 
When the natural fertility of the soil is considered and 
the large amount of the rich land not yet cultivated, it 
can be assumed that with better agricultural methods 
the products of the islands could be increased ten-fold. 
Rice forms one of the most important food products of 
the islands ; more than a hundred varieties are grown ; 
the annual production is about 36,000,000 bushels. 
This is, of course, far below the actual requirements of 
the population, even when supplemented by other 
vegetables and fruits. Maize, next to rice, is one of 
the most important of the grain products of the Philip- 
pines, and the sweet potato follows maize in turn. 
Fruits grow in great abundance, bananas heading the 
list. Large quantities of sugar cane are grown, but 
owing to crude methods of manufacturing, the sugar 
is inferior in quality, and is sold for a low price. Cot- 
ton is not as valuable a product for the islands as it 
was once, owing to the successful competition of British 
fabrics. Formerly indigo was also one of the impor- 
tant products of the islands. Coffee plantations thrive 
well, but the coffee is not of the best quality and the 
plantations are not well managed. In most of the 
islands of the archipelago tobacco is grown, and over 
one hundred million cigars are annually exported 
from Manila, and the shipment of leaf tobacco aver- 
ages about 20,400,000 pounds. The islands also furnish 
spices and the medicinal plants are abundant, but 
most of them are little known. 



PH0T0OBAPHT 07 PAINTINGS AND DBAWINOS. 

At a lecture given before the Photo Club of Paris, 
M. Sanger Sheperd brought out the results of his ex- 
periments as to the best method of photographing 
paintings, drawings, manuscripts, etc. In the case of 
paintings, he dwells upon the ' importance of having 
the picture lighted in the proper manner. 

For pictures in which the tints are delicate, such as 
water colors, he recommends exposure by diffused day- 
light, but for those whose color is somber, such as that 
of old pictures or oil paintings, he prefers exposure in 
the open air as being more suitable, for in this way 
details in the shadows are obtained which it is impos- 
sible to have otherwise. 

If artificial light is used, the sources of light should be 
placed to the right and left, and rather near the picture. 

If they are too far off, and too near the camera, dis- 
agreeable reflections are.produced. 

In the reproductions of drawings, writing, or printed 
matter, the lecturer recommended the use of a blue 
screen, and a small diaphragm. The focus must be 
carefully made, a full exposure being given, and once 
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the negative is fixed, it should be plunged for several 
seconds into a bath of reducing liquid (hypo and red 
prussiate of potash), in order to obtain complete trans- 
parence in the whites of the negative. 

As to the method of development, it is found that 
hydroquinone and kindred developers bring out first the 
blues, then the greens, and lastly the reds. However, 
as the development of a negative with these substances 
requires from 10 to 30 minutes, it is to be feared that 
the reds will not be produced. On the contrary, 
metoland other similar developers cause the whole of 
the image to appear at the same time, and proper 
density may always be obtained by prolonging the de- 
velopment. 



THE "BEINA HEBCEDES." 

With the arrival of the protected cruiser " Reina 
Mercedes " at an American port, the navy secures at 
once a useful addition to its fighting strength, and the 
most valuable trophy of the war. When the ill-fated 
" Maria Teresa " was floated and started for the United 
States, it looked as though we would secure at least 
one of the big 7,000 ton armored cruisers of the Spanish 
navy, which, under a new flag but retaining its old 
name, would perpetuate the brilliant victory in Cuban 
waters. But that was not to be, and for awhile it 
looked as though the many small gunboats and 
launches captured in the Philippines and a few that 
were secured in the West Indies would afford us no 
naval trophy of the war much over a thousand tons in 
displacement. 

The " Reina Mercedes," however, is a very service- 
able vessel of 3090 tons displacement, or a little less than 
the "Raleigh," her trial speedalso being about 1 % knots 
less, or 17% knots an hour. She was built at Cartha- 
gena, in 1887, or three years later than the "Atlanta" 
and "Boston," and was one of the ships of the earlier 
period of the reconstruction of the Spanish navy, when 
the design and building of Spanish vessels was largely 
carried out by British naval architects. Presumably, 
therefore, she is a well-built ship and capable, after 
overhauling and re-arming, of being made into a 
serviceable modern cruiser of the protected type. Her 
original armament consisted of six 62 inch Hontoria 
guns ; two 2'7-inch, three 2'2-inch, two 1'5-inch and six 
1'4-inch rapid-fire guns, with two machine guns. She 
was fitted with no' less than five torpedo tubes, and as 
all of these are above water they will probably be 
closed up, the above-water discharges being now con- 
sidered as constituting a greater danger to the ship 
that carries them than to the enemy. 

The new armament will consist of six 6-inch Ameri- 
can guns of the new long caliber, smokeless powder 
pattern, and the miscellaneous sizes at present in the 
secondary battery will be replaced by our standard 6- 
pounder and 1-pounder rapid-fire guns. The new navy 
6-inch gun will be a more powerful weapon than the 
old 6 '2 inch Hontoria weapons; and that the latter were 
destructive was shown by the havoc wrought by a shell 
from one of these weapons which was fired from the 
Socapa battery and entered the forward battery of 
the " Texas," putting it out of action for the time 
being. Those who wish to see what such a shell can 
do will find illustrations of the damaged plates in the 
Scientific American of August 20, 1898, 

It so happens that the comparatively slow speed, 17*5 
knots, of the "Reina Mercedes," her size and battery, 
will render her practically a sister ship to the half 
dozen cruisers authorized by the last Congress. These 
ships are to be of 3,100 tons displacement and 165 knots 
speed. They are to carry an armament of ten 5-inc)i 
rapid-fire guns, and will have a trial coal capacity of 
470 tons. The coal capacity of the " Reina Mercedes " 
is 600 tons. Allowing for depreciation of her ma- 
chinery, it will be seen that her speed is about the same 
and her coal capacity greater than the new cruisers, 
thus rendering her admirably adapted to the particu- 
lar class of service for which they have been designed. 



COMMERCIAL PRODUCTION 07 LIQUID AIB. 
The General Liquid Air and Refrigerating Company, 
of New York, has been for several months erecting a 
plant in New York city, which is now practically com- 
plete. The apparatus is upon a scale suitable to be 
operated by a steam engine of 200 horse power. The 
liquefying apparatus is the invention of Messrs Oster- 
gren and Burger, the engineers of the company. The 
first experimental run was made on May 25 and 
resulted in complete success. The liquid air is said to 
have poured from the discharge pipe at a rate which 
indicated the easy production of one gallon a minute 
at full load. This quantity is the amount which the 
inventors had predicted in advance as the output of 
the machine. During the experimental run the aver- 
age pressure maintained in the compressor was 800 
pounds, while at full load the pressure to be carried is 
2,000 pounds. When the success of the plant was evi- 
dent, the men employed in the factory went wild with 
enthusiasm, took Mr. Ostergren upon their shoulders 
and carried hiia around the works in triumph. We 
expect to present to our readers in an early issue a full 
and illustrated account of the plant, with details of the 
process employed. 
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POCKET VOLTMETER AND AN ELECTRIC 
SOLDERING IRON. 
A handy pocket voltmeter in the form of a watch is 
one of the instruments exhibited by the Whitney Elec- 
trical Instrument Company, at the Electrical Exhibi- 
tion. This meter has a five-volt scale divided to fifths 
of a volt, and below it, on some instruments, a milli- 
ampere scale also. It is designed for storage battery 
work principally and for all similar work in which low 
potential and small current readings and tests are 
made. Inside the case, as will be seen from our illus- 
tration, is a circular magnet which holds the needle at 
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tempted. This same observation was repeated on differ- 
ent occasions. M. Semon could easily take one specimen 
of echeineis, but never two of the same band in the 
same day. These fishjhave evidently a power of observa- 
tion and a memory not possessed by most of their kind, 
as every one knows that at the same spot one may catch 
any quantity of fish of the same kind, who neverthe- 
less see their companions disappear in a mysterious 
manner. As to the habit which the echeineis have of 
fixing themselves to the hulls of vessels, M. Semon ex- 
plains this by supposing that these fish live upon the 
debris of food and other waste matters of the ship. 
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A WATCH VOLTMETER. 

zero by keeping the magnetic bar on its lower end in a 
horizontal position. When the current passes through 
the solenoid, this short bar is moved through an arc 
and moves the needle with it. A piece of soft iron is 
placed in the top part of the solenoid for the purpose 
of attracting the magnetic bar more strongly, for if 
this were not done the dimensions of the scale would 
have to be uneven at the end. The meter will com- 
mend itself to all because of its compactness. 

Another convenient article at the Electrical Exhibi- 
tion is an electrically heated soldering iron intended 
for soldering wire, electrical connections and other arti- 
cles. Between the handle and the soldering copper 
point is located a coil of German silver wire in sufficient 
quantity to give out the required heat for soft solder 
in a very short time. The current is taken from an or- 
dinary lamp socket through flexible lamp cord, and 
only a trifle more is required to heat the coil than is 
necessary for a 16 candle power incandescent lamp. 

The electrical soldering iron is now preferred by elec- 
tricians in their work on account of the uniform heat 
obtained, and we are informed it is now in general use. 
This iron is only one of many other interesting appli- 
cations of electricity for heating purposes shown by 
the American Electric Heating Company at the east 
end of Madison Square Garden 

Hall. 

»-*-» 

An Intelligent Fish. 

M. Semon in his recent voyages 
has observed an interesting fact 
which shows the large develop- 
ment of the memory and faculty of 
observation of a certain fish called 
the Echeineis remora. It is known 
that this fish is provided with a 
kind of sucker on top of its head, 
which it uses in order to attach 
itself to hulls of vessels, the shells 
of tortoises, and even to fish larger 
than itself, such as the shark. One 
day, during a voyage near Aus- 
tralia, M. Semon having cooked 
some crabs of a very savory odor, 
the remains of the repast were 
thrown overboard. Each fragment 
as it fell was seized by a fish about 
9 or 10 inches long. M. Semon re- 
cognized the echeineis, and wished 
to procure a specimen. The first 
fragment of crab which he threw 
into the water was baited to a hook 
and line, and a specimen was caught 
at once. The line was again thrown, 
under the same condition, but not a 
single echeineis would touch it, nor 
even fragments not so attached. 
During the whole day the fish de- 
clined to eat anything that was 
thrown to them. Evidently they 
had seen one of their comrades dis- 
appear and became distrustful on 
this account ; thus they remained 
attached to the bottom of the vessel 
■without allowing themselves to be 



Consumption of Rice In France. 

M. Maurel has communicated to the Cougres des 
Soci6t6s Savantes the results of bis observations upon 
the consumption of rice in France, and shows that 
from 1875 to 1895 this has increased from 34,000,000 to 
68,000,000 of kilos. He had studied the causes and 
consequences of this, especially from the point of view 
of hygiene, but also as to the commercial interests of 
the country. The importation of rice from 1875 to 
1895 has increased from 2,500,000 to 65,000,000 of kilos, 
and the price has fallen so that rice flour now costs appre- 
ciably less than wheat flour. He shows that rice occu- 
pies a high place as a food, and that its calorific pro- 
perties are the same as those of wheat, 100 grammes of 
wheat giving 350 calories, and 100 of rice giving 353 
There would thus be no disadvantage if the latter were 
more generally adopted as an aliment, thus replacing 
wheat. 

As to the question of commercial interests M. Maurel 
shows the advantages which would result by replacing 
the wheat imported from foreign countries by rice from 
the French colonies. He shows also that rice flour may 
be mixed with that of wheat up to the proportion of 6 
per cent without detriment to the bread thus produced, 
and without diminishing its nutritive properties. 
m i » i — 

AN ICEBERG AT ST. JOHN'S, NEWFOUNDLAND. 

It is not unusual at the proper season of the year 
for vessels to sight icebergs while making the Trans- 
Atlantic passage, specially if the vessels happen to be 
taking a northerly course, but it is seldom that an ice- 
berg grounds so that it can be seen by those on shore. 
This was recently the case at St. John's, Newfound- 
land, where an enormous iceberg, 150 feet high and 
nearly a quarter of a mile long, grounded off the south- 
side entrance to the harbor, where it was, of course, 
seen by many thousands of spectators. 

Most icebergs are produced from glaciers which 
move down from elevated heights in the interior of 
some land in the Arctic regions. The glaciers move 
slowly onward into the deep waters of the sea, and 
from time to time fragments break off from the ad- 
vance border and float away, forming icebergs. Oc- 
casionally whole masses of ice break off at once, really 
forming floating islands. Ice islands are also made by 
the breaking up of the great fields of ice of the Arctic 
region. In the Atlantic Ocean most of the icebergs 
come from Greenland and Iceland, the greatest num- 
bers being produced on the west side of Greenland. 
From Labrador the ice is floated with the current 



past Newfoundland, and keeping near the Great Bank 
the warming influences of the Gulf Stream cause it to 
disappear. Usually the limit of travel of icebergs is 
40 degrees north latitude, but in the South Atlantic 
Ocean they have been found as near as 37 degrees 
south latitude. Naturally these immense masses of ice 
are a serious peril to navigation as when the " Arizona " 
smashed her bow on an iceberg off the coast of New- 
foundland on November 7, 1879, and they frequently 
lodge on the banks of Newfoundland, much to the dis- 
comfort and danger of navigators. Nothing is more 
imposing than the sight of one of these immense ice- 
bergs, which might send the finest ocean steamship to 
the bottom in a few moments. The iceberg is apt to be 
of an intense bluish white ; they are real floating 
mountains of ice. The sun melts them unevenly, 
causing rugged and picturesque peaks to jut into the 
air, and in northern latitudes, where whole fields of 




AN ELECTRICALLY HEATED SOLDERING IRON. 

icebergs are seen, they look like fairy castles. Dr. 
Kane in his first cruise counted 280 icebergs in sight 
at one time, and most of these were over 250 feet high. 
It is, of course, a well-known fact that about one- 
eighth or one-ninth of the berg projects above water. 
As might be imagined, the iceberg, containing as it 
does at its base many pieces of rock carried down by 
the glacier from some northern country, scores the 
bottom of the sea, acting really like a gigantic file. 
When the enormous bulk of the iceberg is considered, 
it will be seen that the current hurrying it along might 
cause the iceberg to produce considerable change in 
the floor of the sea over which the iceberg passes, and 
geologists recognize in this operation a repetition of 
the phenomena accompanying the distribution of the 
drift formation and the production of rounded bowl- 
ders, gravel and sand. 




Parade of Automobiles. 

A parade of automobile vehicles took place in New 
York on May 24. The route was from Madison Square 
Garden, by way of Madison Avenue, Fifth Avenue, 
Lenox Avenue, Morningside Avenue, and Amsterdam 
Avenue to Columbia University. The parade started 
from Madison Square Garden at 3:30 P. M. and ended 
at the University at 4:30 P. M. 

The parade was led by Col. A. A. Pope, driving his 
Columbia Stanhope, then followed Mr. Riker, in his 
Stanhope, followed by a large number of automobile 
vehicles. There was considerable dissatisfaction over 
the fact that the automobiles were not allowed in the 
Park. The time will doubtless come 
when automobiles will have equal 
rights with carriages drawn by 
horses. The parade was considered 
a very satisfactory one, and was 
witnessed by a large number of 
spectators. 



An American Bridge for Japan. 

The Phoenix Bridge Company has 
received a contract to build a large 
steel bridge for the Imperial Rail- 
way of Japan. The bridge will be 
in six spans and will be one of the 
largest steel bridges ever contracted 
for by American builders. As soon 
as the plans are completed work 
will be begun, and the bridge will 
be ready for shipping by Septem- 
ber 1. 



A STRANDED ICEBERG AX ST. JOHN'S, NEWFOUNDLAND. 



The Paris-Bordeaux Automobile 
Race. 

The automobile race from Paris 
to Bordeaux, a distance of 353 miles, 
was 'won by a carriage called " The 
Petroleum Duke," the running time 
being eleven hours forty-three 
minutes and twenty seconds, or at 
the rate of twenty miles an hour, 
which is a very remarkable speed 
for so long a distance. The carriage 
had four seats and the engine 
was of four horse power. There 
were twenty-eight competitors in 
the race, and an occupant of one 
of the carriages jumped off while 
it was in motion s.nd received fatal 
injuries. 
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A POWERFUL OPEN CIRCUIT BATTERY CELL. 

The value of primary batteries designed for open cir- 
cuit work depends upon their freedom from local action, 
a minimum of internal resistance, quick recovery from 
an accidental short circuit and non-deterioration by 
evaporation. The Harrison cell shown in the accom- 
panying illustration possesses many of these features 




A POWERFUL OPEN CIRCUIT BATTERY CELL. 

besides having a high electromotive force and a larger 
current discharge in proportion to its size than is usual 
in other open circuit batteries. It is quite simple in 
construction, requires very little care, and operates 
quickly after it is set up. The glass jar is about 3 
inches square by 5 inches high and has a bell-shaped 
mouth paraffined, on which sits a wood cover holding 
the elements in suspension below. Cast in the jar is a 
line for water indicated by a " W " and another line 
above marked "A" for acid, making a very convenient 
guide for filling. The exciting fluid is sulphuric acid 
of 66° Baume 1 . The elements consist of a cylinder of 
peroxide of lead about an inch in diameter encircled 
by rubber bands and a cylindrical short zinc bar of the 
same diameter, 2 inches long, amalgamated with mer- 
cury to protect it from the acid. The rubber band on 
the lead element prevents the zinc from coming in con- 
tact therewith in case the rod supporting the 
zinc becomes loose. 

In setting up the battery the acid is added 
to the water and the whole allowed to stand 
until the solution is cool, then the elements 
are immersed in the solution and the battery 
is ready to operate. Convenient binding posts 
are on the cover for connecting the cell to the 
line or to other cells in series. 

Four of these cells have been in use in our 
office on our open call bell circuit for several 
months, requiring little or no attention, and 
have given good satisfaction. 

When exhausted, the zinc becomes spongy 
and soft and the strength of current diminishes, 
but the battery can be quickly renewed by 
putting in a fresh zinc and fresh acid. Each 
cell is rated to give 2 '45 volts and 40 ampere 
hours, so that the electrical energy produced 
costs but little over one cent per watt hour, 
making it a very economical battery. 

The small size of the cell, its cheapness, its 
remarkable recuperative power and high volt- 
age, adapt it to the open circuits of burglar 
alarms, telephone transmitters, electric bells, 
and to the operation of dentists' and physicians 
outfits. 

The cell is manufactured by Harrison Brothers 
8c Company, Philadelphia, Pa., who are intro- 
ducing it through the Thermo-Electric Com- 
pany, 103 Times Building, Park Row, New York, 
from whom additional 
information may be ob- 
tained. 
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writing of Chinese, specially for foreigners, who have 
in most cases turned their whole attention to the 
speaking and reading of the language, and have 
avoided the great difficulty of learning to write it. 

The Chinese language consists of at least fifty thou- 
sand characters, and a careful analysis of the classical 
works, as well as of the spoken language, has shown 
that not more than five thousand are in general use, 
while four thousand are ample for almost every pur- 
pose. The typewriter which Dr. Sheffield invented 
writes this number, and naturally the machine has re- 
quired great labor in order to perfect it. 

Through the kindness of Mr. Charles F. Gammon, of 
the Imperial Tientsin University, Tientsin, China, we 
are enabled to present an illustration of this remarka- 
ble machine. The four thousand characters are grouped 
in alphabetical order according to their accepted spell- 
ing in English, a large number of those most commonly 
used being placed in a separate group regardless of 
spelling. The type are cast on the under part of the 
large wheel, the upper side of which is covered with 
printed characters, each one exactly over the type it 
represents. The carriage moves freely to the right or 
left, and projecting from it there is a pointer which is 
used to locate the characters to be printed. In opera- 
tion the wheel is revolved with the left hand until the 
group or line in which the desired character to be found 
is opposite the carriage, and the carriage is then moved 
with the right hand to the right or left until the point- 
er covers the character sought for. To the right will 
be seen a little crank, one turn of which inks the type, 
while a small hammer forces the paper against the 
type, leaving a clear impression. The type wheel locks 
during the printing and is automatically corrected if 
slightly out of place, the characters being brought into 
perfect alignment. The mechanism performs the'oper- 
ation of spacing, etc., as in other machines. 

At first thought it would seem that even with this 
machine the writing of Chinese would be slow and 
tedious, but when it is considered that the written 
character consists of from two to twenty-five strokes, 
which even the best Chinese scholar writes slowly, as 
they handle the brush delicately, and that a character 
signifies, not a letter, but a whole word, it will be rea- 
dily seen that Dr. Sheffield's machine saves a great 
amount of both time and labor, while it offers the ad- 
vantages of other machines, namely, uniformity, accur- 
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acy, exact spacing and neat work. Our second engrav- 
ing shows the under or type side of the wheel after it is 
removed from the machine, and in addition to the mul- 
titude of characters shows the holes around the circum- 
ference into which the locking pin goes during the 
operation of printing. Dr. Sheffield's typewriter-^ a 
triumph of American inventive skill. 



A FEED-WATER PURIFIER AND SKIMMER FOR 
BOILERS. 
By means of a simple device which has been invented 
by Herman W. Nye, of Elmwood, Neb., the feed-water 




A FEED-WATER 



PURIFIER AND 
BOILERS. 



SKIMMER FOR 




TYPE WHEEL FOR 4000-CHARACTER TYPEWRITER. 



A CHINESE TYPE- 
WRITER. 

Some little time ago 
we referred to the vari- 
ous typewriters of the 
world, and stated that, 
up to the present time, 
no machine had ever 
been invented for use 
with the Chinese lan- 
guage. We are now in- 
formed, however, that 
the Rev. D. Z. Sheffield, 
of the American Board 
Mission, President o f 
the T'ung-cho College, 
for Chinese students, 
has invented and per- 
fect e d a remarkable 
typewriter, which bids 
fair to revolutionize the 




can be purified before entering a boiler, an apparatus 
being also provided which is designed to remove the 
foreign matter floating on the surface of the water in 
the boiler. 

Of our illustrations, Fig. 1 is a sectional side elevation 
of the improvement as applied. Fig. 2 is a section of 
the purifier. 

To the side of the boiler is attached a vessel which 
receives the feed-water to be purified, and which is 
filled with water and oil. Within the vessel a tube is 
fitted extending with its lower open end into the 
water. From the closed upper end of the tube a pipe 
leads to the boiler. In the bottom of the vessel two 
funnels are mounted, one above the other, the lower 
funnel being provided with a valved pipe, 
wherethrough the sediment collected can be 
removed. The feed-water as it enters the 
vessel flows down through the stratum of 
oil, whereby the impurities are removed, 
enters the lower end of the tube, and passes 
purified to the boiler, through the pipe con- 
nected with the closed upper end of the tube. 

Into the upper end of the purifying vessel 
there also discharges a pipe, the other end of 
which passes into the boiler below the level 
of the water. This end of the pipe extends 
within a float or skimmer consisting of a cup 
which has a perforated or reticulated upper 
end, and which is counterbalanced to rise and 
fall with the water. The apparatus is designed 
to conduct the upper layer of the water in the 
boiler back to the purifying vessel, where its 
impurities are removed, before it is returned to 
the water compartment. 

«ni » 

American Locomotives for tbe East. 

The Baldwin Locomotive Works, of Phila- 
delphia, have just secured the contract for the 
first locomotive for use in the development of 
the section of Palestine which is associated with 
the "Zionist" movement, and the Great Central 
Railway, of England, has placed an order with 
the same firm for twenty freight locomotives 
of the same character and design as those in- 
tended for the Midland Railway, of England, 
and which we have 
already illustrated. 



A TYPEWRITER FOR WRITING 4,000 CHINESE CHARACTERS. 



Howell Gun Carriage. 

The gun carriage de- 
signed by Rear-Admiral 
Howell, for which Con- 
gress appropriated $50,- 
000, has been disap- 
proved of by Gen. A. R. 
Buffington, Chief of 
Ordnance. He gives 
several reasons for his 
action. The gun car- 
riage is designed to be 
used with the large sea- 
coast guns of calibers 
from 8 to 12 inches. It 
is much larger and 
heavier than the Buff- 
ington-Crozier carriage 
now in use and has three 
hydraulic cylinders as 
compared with two in 
the latter design. 
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PHOTOGBAPHY IN THE COLORS OF NATURE. 
Photography in natural colors has again been going 
the round of the newspapers, this time from the West, 
but, like the cry of " wolf," it has so often been a false 
alarm, that it has received but scant attention ; al- 
though, this time, there really is something, and some- 
thing very important, in it. 

Prof. R. W. Wood, of Wisconsin University, is the 
inventor of the method, which, briefly stated, is the 
production of a positive on which there is neither pig- 
ment, colored lines, nor color in any form ; and yet 
when examined through an ordinary double convex 
lens it is seen in all the colors of the original, and, 
if possible, in colors more brilliant than those of 
nature's own. Nor is that all. Even more surprising 
is the fact that from that positive there may be printed 
by simple contact, and as simply as are printed lan- 
tern slides, as many copies as may be desired, every- 
one of which will show the colors in the same way and 
with the same brilliance. 

Diffraction photography, according to Prof. Wood, 
in the Philosophical Magazine for April, is founded on 
the fact that if a diffraction grating of moderate dis- 
persion and a lens be placed in a beam of light from 
a linear surface, and the eye placed in anyone of the 
spectra formed to the right and left of the image, the 
entire surface of the grating will appear illuminated 
with colored light, the color depending on the part 
of the spectrum in which the eye is placed. If one 
part of the grating has a different spacing from the 
rest, the spectrum formed by this part will be displaced 
relatively to the first, and if the eye be placed on the 
overlapping parts of the two spectra, the correspond- 
ing parts of the grating will appear illuminated in dif- 
ferent colors. 

If, then, three gratings are taken, of such spacing 
that the deviation of the red of the first is the same as 
that of the green of the second and blue of the third, 
and mounted side by side in front of a lens, their 
spectra will overlap, and an eye placed in the proper 
position will see the first grating red, the second green, 
and the third blue. If the first and second overlap, 
yellow will appear, and if all three, white light will be 
the result. 

On this foundation, which perhaps only the initiated 
can fully understand, Prof. Wood has planned his 
method, not yet perfect, of course, but one that, in our 
opinion, will before long lead to the sale in every fancy 
store in this and other lands of pictures that, when 
seen in the little instrument that will go along with 
them, shall appear in all the colors of nature ; and that 
both instrument and say a dozen of pictures will cost 
less than a dollar. 

The first step in the production of a diffraction photo- 
graph is to make three negatives through red, green, 
and iblue glass in the [ordinary way, and from them 
to print positives' on albumen transparency plates, 
albumen rather than gelatine, as the latter would 
soften in the warm water of the next operation. Prof. 
Wood employs albumen lantern slide plates. Those 
positives, when dry, are coated with bichromated gela- 
tine and printed, each under a suitably spaced grating, 
and washed in warm water till the bichromate and 
unacted-on gelatine are washed away. Such positives, 
when examined by reflected light, and with the eye in 
the suitable position, show, respectively, the red, green, 
or blue of the object photographed and only need to 
be superimposed to show it in all its colors and shades 
combined. 

And it is here that the most surprising part of the 
process comes in, so surprising, indeed, that 
the professor says, " It is almost incredible." 
A bichromated gelatine plate is printed suc- 
cessively under all three positives, washed in 
warm water as before, and dried ; and al- 
though the gratings may contain. some 2,000 
lines to the inch, and to the lay mind must 
seem simply a confused mass, each does its 
own peculiar work, sends its own color to 
the eye and mixes them as they go, so that 
a bouquet of nature's own most brilliant 
painting appears in all its glory. 

Not less wonderful is the fact that in this 
stereotype plate as we may call it we have 
the means of making it multiply itself by 
the thousand ; all that is necessary being to 
employ it as an ordinary negative, from 
which as many copies may be printed as we 
desire and on bichromated gelatine plates. 

It has been said that the eye must be in 
" a suitable position." To find that at a 
glance. Prof. Wood has devised a simple in- 
strument that will answer the purpose ad- 
mirably. It is essentially a cheap bi-convex 
lens, mounted in a frame to secure its correct position 
in relation to the picture, and need not cost as much 
as the cheapest of cheap stereoscopes. The cut will ex- 
plain itself. 

One serious obstacle to the prosecution of this kind 
of work is the great cost of gratings large enough for 
the purpose ; but that the professor gets over in a 
simple and apparently an efficient way, as will be seen 
from his description of his method of enlarging up to 



any reasonable extent. He says : " The original grat- 
ing ruled on glass was mounted against a rectangular 
aperture in a vertical screen, the lines of the grating 
being horizontal. Immediately below this was placed 
a long piece of heavy plate glass, supported on a slab 
of slate to avoid possible flexure. A strip of glass, a 
little wider than the grating, sensitized with bichro- 
mated gelatine, was placed in contact with the lines of 
the grating, and held in position by a brass spring. 
The lower edge of the strip rested upon the glass plate, 
so that it could be advanced parallel to the lines of 
the grating, and successive impressions taken by means 
of light coming through the rectangular aperture. 
In this way I secure a long narrow grating, and by 
mounting this against a vertical rectangular aperture, 
and advancing a second sensitized plate across it in 
precisely the same manner, I obtained a square grat- 
ing of twenty-five times the area of the original. It 
was in this manner that I prepared the grating used 
to print the impressions on the three positives. So well 
did they perform, that it seemed as if it might be pos- 
sible in this way to build up satisfactory gratings of 




exactly 3 feet below the mark. Set up the camera 
squarely in front of the rule and at such a distance as 
will give the largest possible image of the entire length 
of the rule. Focus sharply and use a small stop. 

The card should now be held so that its center mark 
is just beside the 6-foot mark on the wall. Fig. 2 
shows all in readiness for the drop, the dotted rectangle 
representing the field of view of the camera. 

Now release the weighted card so that it will fall 
close beside the rule, and expose the plate while the 
card is passing the rule. This will require care, and it 
would be well to practice it several times without with- 
drawing the plate-holder slide. 

The plate must now be developed, and will show a 
picture like Fig. 3, in which the center mark of the 
card is blurred by its motion. This motion must be 
measured by the scale shown in the photograph of the 
rule (never with the rule itself), and must be expressed 
in feet. Call this distance d. 

Let t be the time in seconds that the shutter was 
d 
open. Then — = V, the velocity of the card in feet per 

t 
second at the time of exposure. Observe the distance 
that the center of the blurred mark has fallen below 
the upper end of the rule. Add 3 feet, and the sum is 
the total distance that the card has fallen. Call this h. 

Neglecting air resistance, we have from the law of 
falling bodies v = \/2gh. Equating the two values of 

d 

V, we have — = \/2gh. Solving for t, we find t = 



d 



t 

in the second member of which all the quan- 
^gh. 

tities are known. 
Example.— d = 3" = 025' 
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DIFFRACTION-SCOPE. 



= 4'; 



g may be as- 

25 

= 0156 



sumed as 32 2. Then t = = 

^/%gh V 357 ' 6 
second, approximately. 

The card may be dropped from a greater height than 
3 feet above the rule, and the greater the fall of the 
card, the greater will be the accuracy of the result ; 
but the greater will be the difficulty of getting the 
picture of the card at the proper place. 

The following table gives shutter speeds from 5 J 5 of 
a second to about fa of a second with sufficient ac- 
curacy for ordinary purposes. By placing the camera 
at a greater distance from the wall and using a longer 
drop of the card, the table may be extended as desired. 
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large size for spectroscopic work. Starting with a one 
inch grating of 2,000 lines, I have built up a grating 
eight inches square, which, when placed over the ob- 
ject-glass of a telescope, showed the dark band in the 
spectrum of Sirius with great distinctness. No especial 
precautions, other than the use of the flat glass plate, 
were taken to insure absolute parallelism of the lines, 
and I have not had time to thoroughly test the grat- 
ing. The spectra, however, are of extraordinary 
brilliancy, and, on the whole, the field seems promis- 
ing." 

♦« ■ >» 

THE MEASUREMENT 07 SHUTTER SPEED. 
There are to-day published a number of tables giving 
the proper time of exposure for different subjects in 
different classes of light, at all hours of daylight, and 
all seasons of the year. These tables are a valuable 
guide to photographers ; but in order to use them in- 
telligently, it is necessary to know the speed of one's 
shutter. The figures found on the indicator dials of 
most shutters are far from, accurate, but are generally jj jj Raymond 

accepted as correct because at first sight the measure- pirst Lie utenant Corps of Engineers, 

ment of a shutter's speed, when set for instantaneous Boston) Mass . United States Army, 

work, appears too difficult to be attempted. It may, 

however, be accomplished quite accurately in the fol- — ' • ' • 

lowing simple manner. Take a piece of white card- An Automobile Journey from Cleveland to 
board shaped as shown in Fig. 1, and draw upon it the New York. 

figure shown, being careful that the upper edge of the On Monday, May 22, a Winton motor carriage started 

lower black triangle is in prolongation of the lower from Cleveland for New York. The distance from 

Cleveland to Buffalo, 218 miles, was covered 
• ■ in 11 hours. On May 23 the carriage ran 

from Buffalo to Fairport, 94 miles, in 7 
hours. On May 24 it ran from Fairport to 
Syracuse, 80 miles, in 7 hours and 48 min- 
utes. On May 25 the carriage ran from 
Syracuse to Albany, a distance of 154 miles, 
in 11 hours and 52 minutes. The total dis- 
tance traveled was 546 miles ; the total time 
37 hours and 40 minutes to Buffalo. The 
difference between the roads from Cleveland 
to Bnffalo and Buffalo to Albany is clearly 
shown by the difference in running time. 
The carriage in use weighs 1,700 pounds 
and is driven by a six horse power motor. 

•-♦-• 
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edge of the upper triangle. Now insert the narrow 
part of the card in a piece of lead pipe about 2 inches 
long and 1 inch in diameter, and then flatten the pipe 
so as to fasten it securely to the card. With the addi- 
tion of an ordinary 2-foot rule, this is all the apparatus 
needed. 

Select a brightly lighted wall, and mark a point 
about 6 feet above the floor or ground. Then fasten 
the rule vertically against the wall with its upper end 



Americans Elected to 
Institution. 

The Royal Institution of Great Britain, in 
commemoration of its centenary, has elected 
a number of American honorary members. 
The list includes Dr. Samuel Pierpont Lang- 
ley, Secretary of the Smithsonian Institu- 
tion, Prof. A. A. Michelson, of Chicago, 
Prof. R. H. Thurston, of Cornell University, Prof. 
George F. Barker, of the University of Pennsylvania, 
and Prof. W. L. Wilson, President of Washington and 
Lee University, and former Postmaster-General. 

An atlas, in sixty- five sheets, of the upper Yangtse- 
Kiang River, drawn from the surveys of Father Cheva- 
lier, of the Jesuit observatory at Si Ka-wei, is about to 
be published alt Shanghai. 
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Fire Protection In Paris. 

To the Editor of the Scientific American : 

In a recent number of your estimable paper, the 
Scientib'ic American, you published a very interest- 
ing article on "Fire Precautions in Paris," in which 
you rightly attribute the fewer disasters by fire in Paris 
to the manner in which the houses there are construct- 
ed. The information you give is, however, incomplete, 
for you speak only of the exterior of the houses, while 
it is the interior especially which gives the greatest 
guarantee against the rapid development of fires such 
as we see too often here. The architects who go to Paris 
in 1900 would do well to study the matter in order to 
apply the construction to American dwellings. 

In America the motto is "build quickly." Thus we 
see houses of considerable importance rise from the 
earth and open their doors to their occupants scarcely 
a month after the laying of the first stone. The vari- 
ous materials — foundations, corner stones, doors, win- 
dows, ccrnices, etc. — are prepared in advance by differ- 
ent contractors, and all that is necessary is to add to 
these a large number of laborers working with the 
greatest celerity and superintended with discipline. 

This system offers the advantage of making capital 
more quickly productive, but it offers a drawback as 
regards the solidity of the edifice and the security of 
the inhabitants, since wood forms the largest propor- 
tion of the materials used. Although the entire out- 
side surface may be of brick, all the interior framework 
of the house is of wood. Floors and ceilings, staircases 
and closets, and the roof, covered with plates of tin or 
sheets of tarred paper, are all of wood. Wood is every- 
where, and what wood ? The most resinous kinds, such 
as fir and pitch pine, so that it needs only a small fire 
in a corner of the cellar for the whole house, which is 
all built of inflammable material, to be immediately 
enveloped in flames. In such a dwelling, the occupant 
may well ask himself each night if he will awake in the 
morning. 

At Paris the scourge of flame proceeds less rapidly, 
and it is only in a provisional edifice built of wood, 
such as the Charity Bazar, or in an old theater like the 
Opera Cotnique, which has not the improvements re- 
quired by the later building laws, that disasters have 
occurred similar to the recent fires in New York. 

In France, the method of construction of a house 
differs completely from that employed here. The 
heavy work, that is to say the main walls, are all of 
dressed stone or 'rough blocks faced with mortar, the 
girders and cross beams are of iron, the ceilings are 
arched and of brick, the stairs of stone or marble, the 
floors of terra cotta tiling (diamond or hexagonal in 
shape), the interior walls are of hollow bricks placed 
edgewise, the roof of blocks of terra cotta covered with 
tiles or slate, the chimneys of marble, and finally, the 
doors and windows, the friezes, cornices, casings, base- 
boards, and other woodwork, are all of oak or walnut. 
It will readily be seen, therefore, that the proportion 
of inflammable material is relatively small in such a 
house, which makes it possible to confine a fire very 
easily to the place where it started. This is the reason 
that a fire often breaks out in the cellar of a building 
full of inflammable materials such as petroleum, oils, or 
varnish, without doing damage to the rest of the build- 
ing. 

There is another cause of disasters resulting from 
the tolerance of the building commissioners, who allow 
cellers to be extended under the street, with vent holes 
opening in the sidewalks. A single match dropped by 
a passer-by and falling through one of these vent holes 
into the cellar may cause one of the greatest confla- 
grations. 

Finally I must mention, as a very good measure in 
France, the ahcost universal use of Swedish safety 
matches, which can only be lighted by scratching on 
the side of the box, so that a stray match is not capa- 
ble of igniting by accident, and thus causing a fire. 

Although America may be less favored than France 
with regard to the rapid development of fires, she is on 
the contrary far better organized to combat them. 
Her apparatus, machines, and fire engines have reach- 
ed the greatest perfection, as has everything else which 
is connected with mechanics and the application of 
forces. The organization of her engine houses is per- 
fect, and the start for a fire almost instantaneous. As 
the engines and men are distributed in numerous sta- 
tions in the different parts of the city, it takes but a 
few minutes after the alarm has been given to have the 
pumps working at the fire. 

From what precedes it will be noted that each coun- 
try may get useful ideas from the other. It is by eclec- 
ticism that we approach perfection. The great inter- 
national expositions, such as the World's Fair in Ame- 
rica and the exposition at Paris next year, are the 
most efficacious means of obtaining the supreme de- 
gree of perfection in all things. Et. Michel. 
112 Summit Street, Newark, N. J. 
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One-third of the people who go mad are said to 
recover their senses. 
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Miscellaneous Notes and Receipts. 

Safe Bengal Fire. — Bengal fire free from danger is 
produced from powdered aluminum 12 parts, barium 
nitrate 12 parts, saltpeter 12 parts, yellow dextrine 2 
parts, sulphur 2 parts, and gum arabic 5 parts. — Neueste 
Erfindungen und Erfahrungen. 

Waterproof Canvas. — The canvas is coated with a 
mixture of the three solutions named below: 

1. Gelatine, 50 grammes, boiled in 3 liters of water 
free from lime. 2. Alum, 100 grammes, dissolved in 3 
liters of water. 3. Soda soap dissolved in 2 liters of 
water. — Suddeutsche Apotheker Zeitung. 

Hard Soldering with Acetylene. — The flame of acety- 
lene is exceedingly useful for hard soldering, says 
Neueste Erfiudungen und Erfahrungen. Its tempera- 
ture is as high as can otherwise be obtained only with 
a special blowing apparatus. The heating power 
of acetylene is likewise very great. The use of acety- 
lene is particularly in place where no connection with 
a gas house or electric central station can be had. 

Waterproof Lacquer or Glaze.— By making shellac 
into an emulsion in water by the aid of an alkali or 
alkaline salt, a solution is obtained which may be 
mixed with colors or used alone and provides paper, 
cardboard and wood with a waterproof coating that 
can be polished by means of friction or pressure. For 
maps, playing cards, cardboard boxes used for packing, 
etc., this varnish is exceedingly suitable. The same 
effect is produced by the use of certain phosphates. If 
an insoluble powder is mixed with a gelatinous phos- 
phate, especially an alkaline earth, a substance is ob- 
tained which applied on paper or cardboard renders it 
watertight and can likewise be polished by friction or 
pressure. — Farben Zeitung. 

Red Lakes from Coralline. — Dissolve 10 kilos of coral- 
line soluble in alcohol in a solution of 6 kilos of caustic 
soda 70 to 72 per cent in about 60 liters of water and thin 
with water to about 300 liters. The dark red opaque 
solution is mixed with 120 kilos of finely ground heavy 
spar, and finally precipitated with a solution of 40 kilos 
of lead acetate in water. The quantity necessary for a 
complete precipitation varies according to a large or 
small percentage of impurities in the coralline. By 
making a dab-test on filtering paper it can be readily 
ascertained whether the liquid has become colorless. 
When the precipitated lake has settled well, it is 
washed three times, each time with 500 liters of water, 
whereupon the pigment is filtered and dried. About 
160 to 165 kilos of dry, dark red lake is obtained. If 
larger quantities of heavy spar are used, the color be- 
comes paler up to pink. By mixing with minium a 
handsome imitation vermilion is produced. Unfor- 
tunately these lakes cannot be employed for oil colors, 
because in that case they soon turn yellow. But they 
are excellent for printing on wall paper, and also en- 
dure direct sunlight well. — Svensk kemiskTidskrift. 

To Clean Brushes and Vessels of Dry Paint. — The 
cleaning of the brushes and vessels in which the var- 
nish or oil paint has dried is usually done by boiling 
with soda solution. This frequently spoils the brushes 
or cracks the vessels if of glass; besides, the process is 
rather slow and dirty. A much more suitable remedy 
is amyl acetate, which is a liquid with a pleasant odor 
of fruit drops, used mainly for dissolving and cement- 
ing celluloid. If amyl acetate is poured over a re- 
sinfied oil paint brush the varnish dissolves almost im- 
mediately and, though ever so hard and dry, the brush 
is again rendered serviceable at once. If necessary, 
the process is repeated. For cleaning vessels shake the 
liquid about in them, which softens the paint so that 
it can be readily removed with paper. In this manner 
much labor can be saved. One kilo of pure amyl ace- 
tate costs 2 marks (50 cents), hence the method is cheap 
as well. The amyl acetate can be easily removed from 
the brushes, etc., by alcohol, oil of turpentine or var- 
nish. — Farben Zeitung. 

Process for Producing Gold-like Alloy from Copper 
and Antimony. — This invention, patented in Germany, 
covers a metallic alloy, to take the place of gold, which, 
even if exposed for some time to the action of ammo- 
niacal and acid vapors, does not oxidize or lose its gold 
color. It can be rolled and worked like gold and has 
the appearance of genuine gold without containing the 
slightest admixture of that metal, besides being much 
cheaper than other precious and semi-precious metals, 
as well as the compounds and alloys used as substitutes 
for precious metals. The alloy consists of copper and 
antimony in the approximate ratio of 100 to 6 and is 
produced by adding to molten copper, as soon as it 
has reached a certain degree of heat, the said percent- 
age of antimony. When the antimony has likewise 
melted and entered into intimate union with the cop- 
per, some charcoal ashes, magnesium and lime-spar are 
added to the mass when the latter is still in the cruci- 
ble. Although the action of this material admixture 
of flux is not entirely explained, the alloy loses thereby 
a certain porosity otherwise present and an exceedingly 
great density of the cast metal is obtained. Same can 
now be rolled, wrought, hammered and soldered like 
gold, and when polished has the appearance of genuine 
gold, while being considerably firmer than the latter. — 
Journal der Goldschmiedekunst. 
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Science Notes. 

Dr. Palisa has given the name " Slatin " to the small 
planet which was discovered by him on the 9th of 
March last. 

It has been suggested that the hook and ladder com- 
panies of the New York fire department carry small 
tanks of pure oxygen for use in resuscitating people 
who have been partly asphyxiated by smoke or escap- 
ing gas. 

The Edinburgh, Scotland, Corporation made an 
appeal to Parliament for power to deal with street 
advertising abominations, including the enforced illu- 
mination of wall spaces at night. Six other cities are 
seeking to obtain the same permission. 

We have already noted the fact that a party of sci- 
entists was to go to Alaska to carry on investigations. 
They have now taken their departure, and among 
those in the party are Dr. C. Hart Merriam, biologist. 
Prof. Coville, of the Department of Agriculture, and 
Dr. B. E. Fernow, head of Cornell School of Forestry. 

A new monument is to be erected at Eisenach, Ger- 
many, and over one thousand designs were sent m by 
no less than three hundred competitors. The com- 
mittee selected three designs as being the best, and 
when the sealed envelopes were opened, it was found 
that all three selected were by the same sculptor, Herr 
Kreiss, of Dresden. 

Jabez Hogg, who was well known in London as an 
ophthalmic surgeon, died recently aged eighty-two 
years. He wrote many books upon the eye, but he 
will be principally remembered by his "The Micro- 
scope : Its Construction and Applications," which is 
well known to every microscopist. At the time of his 
death this book was in its fifteenth edition. 

Both Mexico and Japan propose to establish life sav- 
ing and signal systems along their coasts and will em- 
ploy the Coston night signals, which are now generally 
used by the army and lighthouse service. They were 
invented by the widow of Capt. Coston, of the Ameri- 
can corps. It is said that she is the only woman who 
ever invented an article that could be adopted by the 
military or naval service. 

Sir Robert Ball recently unveiled a bronze tablet at 
No. 19 New King Street, Bath, England, recording the 
fact that William Hersehel, the great astronomer, 
resided there. Hersehel discovered the planet Uranus 
from the back garden of that house. Sometimes he 
found it necessary to bring his telescope out into the 
street opposite that house, and many of the discoveries 
were made in the street. 

Gen. A. R. Bufflngton recently made a visit to the 
Springfield arsenal and looked into the proposed im- 
provements of the Krag-Jorgensen rifle. An important 
change that has been proposed is the adoption of a 
band clip which admits of the feeding of cartridges 
into the magazine of the gun in bunches of five, instead 
of singly, as soldiers are now compelled to do. Proba- 
bly the most important change of all relates to the 
cartridges, which will allow of six cartridges to a maga- 
zine instead of five. 

Sir Norman Lockyer has lately been experimenting 
with a flexible film with the idea of adapting it to 
spectroscopic photography, according to The Pharma- 
ceutical Journal. The large concave Rowland grating 
which be is now using for his solar spectroscopic photo- 
graphs is 21}^ feet radius and has 20,000 lines to the 
inch ruled on its surface. It gives a spectrum 30 inches 
long. The focal plane of this grating is of necessity 
considerably curved ; it is, therefore, impossible to get 
a sharp photograph of the whole spectrum on a glass 
plate; in fact, not more than 18 or 20 inches of the 
spectrum can be brought into focus on the same plate. 
The difficulty is gotten over by using a flexible film 
which is bent to the curvature of the field. The print 
of the photographs taken with this Rowland concave 
grating is the longest solar spectrum photographed at 
a single operation. It is 30 inches long. 

Great damage was recently done in Philadelphia by 
the ignition of benzole vapor. The accident occurred 
in the chemical laboratory of a manufacturer of chew- 
ing gum. The building was badly damaged. The 
accident caused three deaths, and twelve or fifteen 
persons were seriously injured. The whole force of 
the explosion was upward and outward. At first it 
was thought that the boiler had exploded, but it was 
found intact. On the ground floor was a tank con- 
taining about seventy-five gallons of benzole. There 
was also a certain amount of other chemicals used in 
the manufacture of vanillin. On the second floor was 
another tank of benzole of about the same capacity. 
It was while mixing the benzole and certain other 
ingredients from which vanillin is made that the tank 
became overheated and overflowed. The inflammable 
vapor of benzole probably reached the engine room, 
where its ignition caused the explosion. We have 
many times pointed out the dangerous nature of the 
vapor of benzole, benzine, naphtha, and carbon bisul- 
phide, and the serious nature of this accident shows 
that experimenters should be more cautious than ever 
in handling even small amounts of such inflammable 
chemicals. 
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NAVIES OF THE WOBLD. 

VI. ITALY. 

Battleships. — The mention of the Italian navy sug- 
gests at once the huge battleships and cruiser-battle- 
ships which were for many years the characteristic 
feature of this, as distinguished from the other great 
navies of the world. As far back as the year 1876, the 
Italians had launched a battleship, the "Duilio," of the 
then unprecedented displacement of over 11,000 tons, 
which carried 21^ inches of armor on her sides and 
mounted four huge muzzle-loading guns of 17% inches 
caliber and 100 tons weight as her main armament. 
Two years later, she was followed by a sister ship, 
the " Dandolo." These two vessels pro- 
duced a veritable sensation, for there 
was nothing afloat, even in the British 
navy, to compare with them, the nearest 
approach being the "Devastation" of 9,330 
tons and the "Dreadnought" of 10,820 
tons, which, however, carried only four 
muzzle-loading 36-ton guns, and armor 
12 and 14 inches in thickness. The 17%- 
inch 100-ton muzzle-loader has a muzzle 
energy of 33,220 foot-tons and is capable 
of penetrating 18 inches of steel at a 
thousand yards and 16 inches at twenty- 
five hundred yards. As the armor-piercing 
and the common shell weigh a ton, and 
carry a bursting charge respectively of 
30 and 80 pounds of powder, it can be seen 
that the old " Duilio " is a powerful coast 
defense vessel, despite her age. Of the two 
ships the "Duilio" remains practically un- 
changed, but the " Dandolo "has recently 
had her muzzle-loaders replaced by mod- 
ern 10-inch breech-loading rifles, and a 
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world. In the first place, massive side armor, or in- 
deed any side armor whatever, was abandoned, and 
reliance was placed in a thick, curved deck placed 
several feet below the waterline, and associated with a 
minute cellular subdivision of the space above the 
deck at the level of the waterline. Massive inclined 
armor was placed around the smokestacks where they 
entered the protected deck. The vessels were given a 
lofty freeboard throughout, and the armament of four 
100-ton breech-loading guns was placed within a dia- 
gonal redoubt of 19-inch armor, resting upon the flush 
main deck. A heavily armored ammunition hoist led 
from the protective deck to the redoubt, and the big 
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'First-class Battleship "Benedetto Brin." Also " Reina Margherita." 
Displacement, 12,765 tons. Speed, 21 knots. Normal Coal Supply, 1.000 tons. Armor: 
Belt, 6 inches; gun positions, 6 and 10 inches; deck, 3 inches. Armament, four 12-inch, four 8- 
inch, twelve 6-inch, ten 3-inch, six 18-inch. Torpedo Tubes, 4 (submerged). Complement, 
600. Date, 1899. 



and guns until she ran into close range she would be a 
most dangerous antagonist. In a recent test of the 
naval war game, the " Italia " was matched against the 
British " Magnificent." The boats approached head 
on, the " Italia " reserving her fire until she was with- 
in point-blank range, when she let fly with all four 
105-ton guns at the same instant at the forward trans- 
verse bulkhead of the enemy. The victory was award- 
ed to the " Italia," as it was considered that the bulk- 
head of the " Magnificent " would have been smashed 
in and the engines and boilers wrecked by the 200,000 
foot tons of energy embodied in the four 2,000- 
pound projectiles. 

The " Italia" type was not repeated, 
and the next lot of battleships, the " An- 
drea Doria," " Francesco Morosini," and 
" Ruggiero di Lauria," launched m 1884- 
85, are a reversion to the '• Duilio" type. 
They are provided with a belt extending 
amidships in the wake of engines and 
boilers, above which is a diagonal redoubt 
reaching to the main deck. Within 
the redoubt are four 17-inch 105-ton 
breech-loading rifles, disposed in pairs 
diagonally or en echelon, as in the 
" Italia." The armor, which is of the En- 
glish compound type, is 17'7 inches in 
thickness on the belt and redoubt, and 
14 inches on the bulkheads. The deck is 
3 inches in thickness. The trial speed of 
the ships was from 16 to 17 knots; but the 
sea speed would not probably be over 
14. The armament is, of course, of tre- 
mendous power, no vessels in the world 
being able to deliver such a combined at- 
tack at a single discharge as these vessels 






First-class Battleships " Italia " and " Lepanto." 
Displacement, 14,400 tons. Speed, 18'4 knots. 



First-class Battleship " Re Umberto." Class of Three Ships. 
"Displacement, 13,86u tons. Speed, "Be Umberto," 19 knots; " Sicilia," 202 knots; " Sardegna," 212 knote. 
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Second-class Battleships "Duilio" and "Dandolo." 
Displacement, 11,200 tons. Speed, 15*6 knots. Note.— " Dandolo " has been reconstructed and re- 
armed as per data given. Similar changes were proposed for the " Duilio, 11 but probably will not be made. 
She now carries four 17-inch 100-ton muzzle-loading guns as her main armament. 
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Armored Cruisers " Vettor Pisani" and "Carlo Alberto." 
Displacement, 6,500 tons. Speed, 20 knots. 
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powerful battery of eight 6-inch and four 4'7-inch rapid- 
fire guns has been mounted on the main and super- 
structure decks. The 6-inch guns on the main deck 
have necessitated the sacrificing of the dead astern fire 
of the 10-inch guns ; but as the " Dandolo" is designed 
to fight anything afloat, the loss is only nominal. She 
can still concentrate four 10-ineh, one 6-inch, and two 
4 '7-inch guns dead ahead. 

Not content with the unusual dimensions of the 
"Duilio" and her mate, the Italians proceeded to even 
greater extremes in the "Italia" and "Lepanto," 
launched in 1880 and 1883, both of which were of about 
14,400 tons displacement. These vessels are of special 
interest, both on account of the many radical features 
embodied in their design, and because they anticipated 
by a dozen years or more the size and speed which 
are only now becoming usual in the navies of the 



guns were placed, in barbette at a height of over 30 feet 
above the waterline. The weight saved in armor was put 
in motive power, the "Lepanto" developing 15,800 horse 
power with a resulting speed of 18'38 knots per hour. 
The object aimed at in these vessels was to produce a 
warship which by virtue of her speed could accept or 
refuse battle as she pleased, that could choose her own 
fighting distance, and that could steam swiftly to close 
quarters and deliver a crushing attack with her mon- 
ster guns before the enemy could do fatal injury to her 
unprotected hull. For those days of big guns and slow 
fire it was an ingenious theory ; but the rapid-fire guns 
of a modern ship would speedily wreck the support- 
ing structure of the barbette and big guns, and bring 
the latter crashing down in to and possibly through the 
hull of the vessel Nevertheless it is certain that if the 
"Italia" could maintain the integrity of the barbette 



and the " Italia" and " Lepanto." The guns of the 
" Andrea Doria" fire a 17-inch 2,000-pound projectile, 
with a muzzle energy of 55,030 foot-tons and a penetra- 
tion through iron of 35 inches. The combined energy 
of her fire in any direction would thus be 220,120 foot- 
tons for a single round from these guns alone. 

The great defect of these ships is their low freeboard 
(freeboard being sacrificed to armor) and the concen- 
tration of the whole main battery in one redoubt, where 
a single heavy shell might disable every gun. Also, 
judged by modern ideas, the absence of a numerous 
secondary rapid-fire battery is a fatal weakness. 

Following the " Andrea Doria " class came the three 
battleships "Re Umberto" (1888), "Sardegna" (1890), 
and "Sicilia" (1891), in which a return was made to 
the extreme dimensions of the " Italia." The displace- 
ment and speed of these three ships are. a.b.Qu.t the 
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3. — Third-class Protected Cruiser ''Etruria." Class of Three Ships. 
Displacement, 2,280 tone. Speed, 19'8 knots. Normal Coal Supply, 400 tons. Armor: Dec*, 
Z inches; gun positions, 4M inches. Armament, four 5-9-inch rapid-flrere, six 47-inch rapid-flrers, one 
2-9-inch rapid-flrer. eight 2'2-inch, ten 14-inch rapid-firers. two machine-guns. Torpedo Tabes, 2. 
Complement, 257. Date, 1891. 



4. — Torpedo Gunboat " Partenope." Class of Eight Vessels. 
Displacement, 840 tons. Speed, 19 knots. Normal Coal Supply, 100 tons. Armor : 1-inch 
deck; light gun shields. Armament, one 47-inch rapid fire gun, six 2'2-inch and three 14-inch rapid- 
fire guns. Torpedo Tubes, 5. Complement, 111. Date. 181)0. 





6.— Second-class Battleship "Dandolo." Also "Duilio. 
Dl8 ^ > { ac . e , ment » U- 808 tonB - Speed, 16-6 knots. Normal Coal Supply, 1,000 tons Armor: 

Beit, 21H inches; gnn positions, ft inches; deck, 2 inches. Armament, fonr 10-inch B. L. rifles, seven 
B-lncn rapid-fire gnnB, five 4-7-inch rapid-fire guns, two 2-9-inch, ten 2 2-lnch, fourteen 1-4 inch rapid-fire guns, 
two machine guns. Torpedo Tubes, 4. Complement, 487. Date, 1878 ; ' Dandolo refitted 
and rearmed. 1898. " Duilin " still carrlos old armament. 



6 — Armored Cruiser " Vettor Pisani." Also "Carlo Alberto." 
Displacement, 6,500 tons. Speed, 20 knots. Normal Coal Supply, 600 tons. Armor: Com. 

plete belt, 6 inches, central battery to main deck, 6 inches; gun positions, 6 inches; deck, 1^ inches on flats. 
Armament, twelve 6-inch rapid-fire guns, six 4-7-inch rapid-fire guns, two 2"9-inch, ten 2"2-inch, ten 
1-4-inch rapid-flrers, two machine guns. Torpedo Tubes, 4. Complement, 460. Date, 1895. 





7. — Armored Cruiser "Marco Polo." 
Displacement, 4^68 tons. Speed, 19 knots. Normal Coal Supply, 630 tons. Armor: Belt 
and bulkheads, 4 inches ; gnn positions, 4 inches; deck on flats, 1 inch. Armament, six 6-inch rapid- 
flrers, ten 4*7-inch rapid-fliers, two 2-9-inch rapid-fire, nine 6-ponnders, four 1-poundere, two machine guns. 
Torpedo Tubes, 6. Complement, 315. Date, 1890. 



8. — Armored Cruiser "Ouiseppe Garibaldi." Also '• Varese." 
Displacement, 7,400 tons. Speed, 20 knots. Normal Coal Supply, 650 tons. Armor: Com- 
plete belt, bulkheads, and redoubt extending to main deck, all 6 inches; gnn positions, 6 inches; deck, 1*4 
inches on flats. Armament, one 10-inch, two 8-inch rapid-flrers, fourteen 6-inch rapid-flrerB, ten 2-9 inch, 
six 1-8-inch rapid-flrers, and two machine gnus. Torpedo Tubes, 4 (submerged). Complement, 
540. Date, 1897. 




Prom Photographs by Symonds & Company, Portsmouth, Bnjrland, &.— Flrst-olasa Battleship "Lepanto." Also "Italia. 

«»«, i .. .,..„*. .,.....» -. . j inches; barbettes, 19 Inches: deck, 3 inches. Armament, four 17-inch, 100-ton B. L, 

Torp do Tabes, 4, Complement. 748. Dat , J ~ 
HAVIES 0V IKS WOULD— VL ITALY. 



Displacement, 14,440 tons. Speed, 18'4 knots. Normal Coal Supply, 1,680 tons. Armor « At base of funnels, 16 Inches; barbettes, 19 Inches: deck, 3 inches, 
rifles, eight 6-lnch, four 47-lnch rapid-fire guns, twelve Scinch, thirty-four 1-4-lnch, and two machine guna. " " —■-*■-- - 



© 1899 SCIENTIFIC AMERICAN, INC. 



364 



gthntiiu Amttiwu. 



June 3, 1899. 



same, the " Sardegna," of 13,860 tons and 20 knots, 
being slightly the largest and fastest. In the arrange- 
ment of their armament the central redoubt has been 
abandoned and the system of two separate fore and 
aft main gun positions, with a central rapid-fire bat- 
tery amidships, adopted. This arrangement was first 
used in the "Admiral" class of the British navy, and 
is now adopted universally in the navies of the world. 
As compared with the " Andrea Doria," the belt armor 
has been reduced from 17'7 inches to 4 inches, and it 
covers about two-thirds of the length amidships, ex- 
tending to the main deck. The barbettes project 
above this deck to a height of about 13 feet, the axis of 
the main 13J£-ineh guns being about 26 feet above the 
waterline. This gives a good command, but the seagoing 
qualities of these fine ships would have been greatly 
improved if the amidships superstructure deck had 
been carried out to the bow as in our own " Alabama" 
and " Maine" classes. The 13%-inch gun weighs 68 
tons, and fires a 1,250-pound projectile with a muzzle 
energy of 35,230 foot-tons and a muzzle penetration of 
33 inches of iron. The amidships rapid-fire battery of 
these ships is unusually powerful, consisting of twelve 
4 - 7-inch guns on the main deck, eight 6-inch guns on 
the superstructure deck, and four 4'7-inch guns on the 
bridges, two forward and two aft. None of this bat- 
tery, however, has more than shield protection, and its 
formidable character is modified by the meager char- 
acter of the side jarmor. Strictly speaking, these 
ships belong to the armored cruiser class, for they 
could never lie in line of battle against well protected 
battleships with much hope of success. 

The faults of the " Re Umberto" are corrected in the 
"St. Bon" and "EmmanueleFilibert," launched in 1897, 
in which, on the small displacement of 9,800 tons, the 
Italians have secured the following admirable 
qualities ; a complete Harveyized belt tapering from 
9% inches amidships to 4 inches at the ends ; a belt 
above this of 6-ineh armor extending to the main deck 
and covering the sides between the barbettes ; two 9%- 
inch turrets protecting a main battery of four 10-inch 
guns, and a continuous wall of 6-inch steel surrounding 
a central battery of eight 6 inch rapid-fire guns on the 
main deck; eight 4'7-inch guns protected by shields, 
carried on the superstructure, and twenty-four smaller 
rapid-fire guns. The speed is 18 knots and the normal 
coal supply 1,000 tons. Although she is 50 per cent 
smaller, the "St. Bon" would prove more than a 
match for the " Re Umberto." 

The latest Italian ideas of battleship construction are 
shown in the " Benedetto Brin " class, which at present 
includes two ships of 12,765 tons displacement and the 
unprecedented battleship speed of 21 knots. The 
" Benedetto Brin " is being built at Castellamare and 
the sister ship, "Regina Margherita," at Venice. The 
particulars are as follows : An armor belt 6 inches thick 
amidships tapering to 2 inches at the ends and reach- 
ing from the bow nearly to the stern. Above this a 6- 
inch belt extending between the barbettes and con- 
nected by transverse bulkheads which inclose the 
bases of the barbettes. This upper belt reaches to the 
spar deck and thus provides a complete central redoubt 
of 6-inch armor. The barbettes are protected by 10-inch 
armor and each contains a pair of 12-inch breech-load- 
ing rifles. The after barbette is carried on the main 
deck, and on the same deck, within the central citadel, 
is a rapid-fire battery of twelve 6-inch guns mounted 
in broadside. On the spar deck above, at each corner 
of the casemate, is a turret protected by 6-inch armor, 
carrying an 8-inch rapid-fire gun, and forward on the 
same deck is mounted the forward pair of 12-inch 
rifles. Ten 3-inch and six 1 '8-inch guns are car- 
ried on the superstructure and bridges. It is evi- 
dent that the high speed and powerful armament of 
these ships must have been gained at the expense of 
the defensive powers. This is best shown by a com 
parison of this vessel with the "Maine" of our own 
navy, which is of about the same displacement. 



Length 

Displacement 

Speed 

Coal supply 

Belt armor 

Citadel armor 

Barbette armor 

Main battery . . 

Intermediate battery. 
Secondary battery . . . 



1 Maine. 1 



388 feet. 

12,500 tons. 

18 knots. 

1,010 tons, normal. 

12-inch maximum. 

7 -inch. 

12-inch maximum. 

Four 12-inch. 

None. 

Sixteen 6-inch, twenty 6 

prs., six 1-prs. 



* Benedetto Brin." 



413 feet. 

12,765 tons. 

21 knots. 

l,C0O tons, normal. 

6-inch maximum. 

6-inch. 

10-inch maximum. 

Four 12-inch. 

Four 8-inch rapid-fire. 

Twelve 6inch, ten 12- 

prs., six 3-prs. 



The adjoining table shows that while the armament 
of the Italian ship is far more powerful than that of 
the "Maine" — the difference being due to the rapid- 
fire 8-inch guns — the " Maine'' is much better pro- 
tected, the belt being 100 per cent thicker and the bar- 
bette protection 12 inches as against 10 inches. We 
greatly regret that the "Alabama" and "Maine" 
classes do not carry any 8-inch guns. This weapon has 
been particularly identified with United States war- 
ships ; it proved to be the most effective of all the guns 
in use at Santiago and Manila; and ever since Arm- 
strong showed the practicability of applying the rapid- 
fire mechanism to it, its destructive powers have been 
enormously' increased. The four 8-inch guns of the 



" Benedetto Brin," with their high command of 28 feet 
and their good protection, would give the Italian ves- 
sel a marked theoretical advantage in an artillery duel 
with the " Maine." The 12-pounders and 3-pounders 
of the " Brin " are preferable to the 6 and 1-pounders 
of the " Maine." 

We place particular stress upon these points in the 
hope that before the contracts are let for our new 
13,500-ton battleships, authorized by the last Congress, 
such changes may be made as will admit of the rein tra- 
duction of the 8-inch gun and the substitution of the 
12 and 3-pounders for the 6 and 1-pounders. The use 
of Krupp in place of Harvey armor (supposing Con- 
gress desists from its obstructionist policy in the mat- 
ter) would greatly reduce the total weight of the armor 
and compensate for the added weight of the 8-inch 
guns, mounts, and ammunition. 

Coast Defense Vessels.— The Italian navy is but 
poorly provided with coast defense vessels pure and 
simple. Like Great Britain, she favors an aggressive 
policy, placing her floating armaments in large ships 
of good speed and sea-keeping qualities. Moreover, 
her principal strategic points are well protected by 
fixed fortifications. The coast defense type is repre- 
sented by five small armored vessels that were built 
over a quarter of a century ago. They are the " Affon- 
datore" (4,062 tons), built at Millwall, London; and the 
"Ancona" (4,460 tons), the "Castelfidorio," "Maria 
Pia," and " San Martino" (4,260 tons), built in France. 
The first named has a 5-inch belt and carries two 28- 
ton Armstrong guns and six 4'7-inch rapid-firers; the 
other four have 4J£-ineh belts and are armed with six 
6-inch and six 4'7-inch rapid-fire guns. The speed of 
all five vessels is 12 knots, and the complement from 
300 to 400 men. 

Armored Cruisers. — At the opening of the present 
year there were five armored cruisers built or build- 
ing for the Italian navy. The most important of these 
vessels are the twin ships " Vettor Pisani" and "Carlo 
Alberto," of 6,500 tons, and the "Varese" and 
"Guiseppe Garibaldi," of 7,400 tons displacement. 
These very fine ships are modifications of the " Chris- 
tobal Colon," which was originally laid down at Sestri 
Ponente for the Italian navy, but was sold to Spain 
before her completion. They are all distinguished by 
their unusual protection, which consists of a complete 
6-inch belt, a central citadel of 6-inch armor extending 
over two-thirds of the length, and from the belt to the 
main deck, and an armored deck. The speed is 20 
knots in case of all four ships, and the maximum coal 
supply is 1,200 tons. The "Vettor Pisani" and her 
mate carry eighteen guns of the, large rapid-fire type 
distributed as follows: Eight 6- inch on the gun deck in 
broadside and four 6-inch on the main deck within the 
citadel, the latter having a dead ahead and dead 
astern fire ; four 4'7-inch on the main deck, between 
the 6-inch guns ; one 4'7-inch on the same deck in the 
bow and one 4'7-inch in the stern. There are also 
twenty-two 12 and 3-pounders. The "Varese" and 
" Garibaldi " have the same armor, speed, etc., but the 
armament consists of one 10-inch gun forward in a bar- 
bette, two 8-inch rapid-fire guns aft in a barbette, ten 
6-inch rapid-fire guns in the gun deck battery, and four 
6-inch rapid-fire guns at the angles of the main deck 
battery. 

These two ships have a greater energy of gun-fire per 
minute than any ship built or building in the world 
to-day ; the total being greater even than that of the 
German " Ftirst Bismarck" of 10,482 tons, or the British 
'• Cressy " of 12,000 tons. 

The "Marco Polo" is a smaller vessel, of 4,583 tons 
and 19 knots, whose particulars are given beneath the 
accompanying cut of the ship. The battery is entirely 
of the rapid-fire type and is characteristically power- 
ful. The six 6-inch guns are carried, one forward on 
the forecastle deck, one aft on the poop, and four 
on the main deck at the break of the forecastle and 
quarter decks. The ten 4'7-inch guns are all on the 
main deck, two beneath the forecastle deck, two be- 
neath the poop, and six amidships between the 6-inch 
guns. In appearance and distribution of armament 
the armored " Marco Polo" resembles our own protect- 
ed " New Orleans." 

Protected Cruisers.— The strength of the Italian 
navy lies in its armored vessels, and in this respect it 
resembles the Russian navy. What protected ships 
Italy has built have been small, none of them exceeding 
3,600 tons displacement. Of vessels of this class, be- 
tween 2,000 and 4,000 tons in displacement, there are 
seventeen, with an average speed of 18 knots, an aver- 
age displacement of 2,754 tons, and a total displace- 
ment of 46,818 tons. There are also twenty-eight small 
cruisers and gunboats of an average displacement of 886 
tons and an average speed of 17'9 knots. None of these 
vessels call for special remark, unless it be the "Pie- 
monte," of 2,500 tons, built in 1888 at Armstrong's, 
which was the first warship to be armed with rapid-fire 
guns. In this respect, and in respect of her at that 
time unprecedented speed of 21 knots, she is an epoch- 
marking ship. 

We illustrate a typical vessel of each class above 
mentioned. The "Etruria" is one of three ships built 
in Italy, between 1890 and 1893. They are 220 tons 
smaller than the "Pieuionte," and carry four 5 "9-inch 



and six 4'7-inch rapid-firers as against six 6-ineh and 
six 4'7-inch rapid-firers. The speed is from 2 to 3 
knots less, the deck 2 inches against 3 inches, and they 
carry 400 against 560 tons of coal. The majority of 
the protected cruisers are of modern construction, and, 
as a class, they should prove to be serviceable vessels. 

In conclusion, it must be admitted that there has 
been so much variety, so much experimental design- 
ing, in the Italian fleet that only the actual test of war 
can settle the actual fighting value of its first line of 
battle. Judged by current ideas, the battleships of 
the "Duilio," "Andrea Doria" and " Italia " classes 
are hampered by a slow and cumbersome though ad- 
mittedly powerful armament, while the "Italia" and 
" Re Umberto " classes are perilously deficient in de- 
fensive qualities other than those which accrue from 
ability to run away — and the Santiago tragedy would 
indicate that the latter is an expedient of very doubt- 
ful value, to say the least. It is in her armored cruisers, 
of which it is difficult to say too much in praise, that 
Italian naval architects have scored their greatest suc- 
cess, and it is not unlikely that the original cruiser-bat- 
tleship " Christobal Colon" will prove to be the proto- 
type of the standard fighting ship of the future. 

Novel Switch for Electric Cars. 

Mr. Hiram Stevens Maxim has lately patented a new 
means of operating the switches of electric cars. It 
is well known that, in order to get quick acceleration, 
it is necessary that practically the whole weight of the 
train should rest on the drivers. It is therefore neces- 
sary to provide each car with a motor, and when 
several cars are coupled together in a train, as they 
will have to be on the Underground in London, it will 
be necessary to have a man to each car, or to have 
some device by which the driver of the front car can 
control the switches of the entire train, and various de- 
vices have been thought out and patented for this pur- 
pose. 

These all require some connection between the va- 
rious cars other than the coupling, but by Mr. Maxim's 
method the drawbar of each car is attached to the 
switch in such a manner that the switch is operated 
by the tendency of each particular car to pull back as 
relates to the drawbar. The drawbar of each car is an 
inextensible rod running the whole length of the car, 
with a coupling at each end. This rod is held in a 
central position by two spiral springs, and is connected 
to the switching device of the car in such a manner 
that, r»o matter in which direction the bar is moved as 
relates to the car, it switches in the current which 
moves the car in the same direction. Therefore, each 
car follows the drawbar automatically, and the motor 
of each car does just sufficient work to propel that 
particular car. This device is of great simplicity and 
is easily understood, as it requires no couplingor con- 
nection between the various cars of the train except 
the coupling itself. 



THE BIED GIANTS. 

BY CHARLES FREDERICK HOLDER. 

Among the big things which the State of California 
produces are' ostriches. It has been found that the 
mild climate of Southern California is remarkably well 
adapted for the purpose, and that ostriches breed and 
thrive as well here as in their native African haunts. 
The experiment was first tried by an Englishman, Mr. 
Edwin Cawston, who, in 1885, bought fifty-two birds in 
South Africa. It was a hazardous experiment, as the 
big birds are extremely difficult and dangerous to han- 
dle ; but forty-two were landed on American soil. 
From these pioneers the fine ostrich farm at Pasadena, 
Cal., has grown, which at present contains two hun 
dred birds. Here one can study the history of these 
birds from the egg to the adult ; and as the industry is 
now protected by an import duty of 20 per cent, the 
ostrich farm is on a sure financial basis and has become 
one of the paying American industries. 

The Pasadena ostrich farm is beautifully situated 
among a grove of live oaks on the Arroyo Seco, be- 
tween the cities of Pasadena and Los Angeles. The 
inclosure of several acres is divided into corrals in 
which the various classes of birds are seen. As we 
enter, the birds approach in droves with a queer minc- 
ing gait, ludicrous in the extreme. The ostrich im- 
presses one as being the type of stupidity, posing as a 
very wise personage ; its large body, small head and 
brain, constructed on economical principles, its enor- 
mous eyes, all carrying out the idea. 

The birds are fearless and approach visitors, taking 
food from their hands. The correct thing to do seems to 
be to feed oranges, which are devoured whole, the diver, 
sion being mutual, as tho orange presents a remarkable 
appearance as it passes down the long neck of the 
bird. The keeper, who tells us that he was once nearly 
killed by a bird, is a fund of information, and from him 
we learn all the secrets of running an ostrich farm. 
First, one must have the birds, which cost from one 
thousand dollars upward apiece in Africa; but, as they 
breed wheD they are three years old, there is a quick 
return. 

There is a definite arrangement in the corrals. The 
best-feathered are selected and paired, space being left 
between the males, which fight and often kill one an 
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other. During the laying time, it is often dangerous 
to approach them, the males rushing to the attack, 
and, by a forward downward kick, producing a seri- 
ous wound, often fatal. Horses and even men have 
been killed; and when the charge is made, the keepers 
find safety by lying flat on the ground. 

The adult birds are magnificent creatures, standing 
seven feet high and weighing two hundred and fifty 
pounds. One of the interesting sights is to see them 
feed. They literally eat anything, according to the 
keeper, but are maintained on alfalfa. Among the ex- 
traordinary things that have been snatched from the 
hands of visitors and others and swallowed are nails, a 
gimlet, lighted pipes, a rolled newspaper. The writer 
once saw an ostrich snatch a bonnet from a lady's 
head and swallow it; but in this case a green veil that 
was the bonne-bouche caused the animal's death. With 
their food of alfalfa and vegetables, the birds are pro- 
vided with broken shell for the lime, arid quantities of 
pebbles, which they swallow to aid in grinding the food. 

The breeding season, at which time we are fortunate 
in making our visit, is in early spring. The male bird 
now becomes very active and ugly. He rests his breast 
bone on the ground at some selected spot, and with his 
powerful claws throws the dirt away, turning round 
and round during the operation, 
until a shallow hole is the result, 
by courtesy a nest. In this work 
the female sometimes joins. 
When it is complete, the hen 
takes her place and lays an egg 
every other day. And what an 
egg it is ! One would make an 
omelet for thirty men with mod- 
erate appetites, as one weighs 
three pounds and is equal to 
thirty hen's eggs. When twelve 
or fourteen eggs have been de- 
posited, the birds scatter a little 
sand over them and begin the 
labor of hatching them, dividing 
their time with almost mathe- 
matical precision, and present- 
ing a remarkable instance of the 
sense of responsibility in both 
male and female. The male 
takes his place at four o'clock in 
the afternoon and covers the 
eggs. At nine o'clock in the 
morning he is relieved with all 
the promptness of a sentinel by 
the female; and it is an interest- 
ing point to notice that at noon, 
though the male is off duty, he 
relieves the female for an hour, 
allowing her to take a rest and 
obtain food. This can be seen 
by every one, as the nests are in 
the open corral, and nesting car- 
ried on for nearly six weeks. 

If one could approach the eggs 
now in the absence of both birds, 
a curious tapping would be heard 
on the shells, called " telephon- 
ing "by the keeper. In a word, 
the chicks have arrived and are 
knocking for admission into the 
world. Some succeed in break- 
ing out ; others have to be assist- 
ed, and the hen will press gently 
upon them at such times and 
break the shell ; then she will 
take the youngster in her bill 
and pick it out, shaking the 
bits of shell from it. 

The baby birds are most at- 
tractive little creatures, covered with wiry, hairlike 
feathers and possessed of the greatest curiosity. They 
are at once taken from the parents and brought up 
by hand in nurseries especially arranged for baby os- 
triches. They are turned into a field of alfalfa during 
the day and at night kept in warm boxes or artificial 
mothers. For two or three days they do not seem to 
care to eat. Then they eat stones and bone crushed, 
and on the fifth day alfalfa, from now on growing 
rapidly, so that at the age of six months they are six 
feet high, having grown at a rate of a foot a month ; 
after this the growth is slower. 

The reason for taking the young from the mother is 
a purely business one, as the birds immediately build 
another nest, which they would not do if the young 
were left with them to rear ; so instead of one brood a 
year the owner obtains seventy or eighty eggs from a 
single bird. In six weeks the chicks are tall and robust 
birds, beautifully spotted and rapidly becoming valua- 
ble commodities. At a year old they are valued at 
$ 150 per pair ; chicks three to six weeks old, $40 a pair; 
while the full grown bird is valued at $300 per pair. It 
is evident then that the ostrich is within the reach of 
the average individual ; yet there are some drawbacks, 
as an ordinary ostrich has an appetite that, apparently, 
has no limitations, and one will literally eat a poor man 
out of house and home. 



Sftitutxtit ^mtxxtm. 

The birds are valued for their feathers, for which 
there is a growing demand, and if the visitor is pres- 
ent at the farm during what is termed the " pick- 
ing," he or she is well repaid. The full-feathered bird 
is a beautiful creature, but every feather is not valu- 
able or a plume. The feathers are of many kinds and 
differ widely. In the very young birds they are yellow 
and white, later dark drab on the male, black and 
white in the female. The fine plumes are found on the 
adult male and to bring the best price should be taken 
from the living bird, those from the wing being the 
most esteemed, especially the so-called ivory-colored 
plumes. 

The picking of the feather crop occurs every few 
months, the occasion being not only interesting but ex- 
citing, as the birds protest decidedly to the robbery. 
The pickers are men skilled in the business ; necessarily 
so, as poor picking ruins feathers and birds. When 
picked, the feathers are what is termed ripe ; that is, 
they wou Id soon be thrown off by the moulting process, 
consequently there is little or no pain in the operation. 
The heavy plumes are cut off, the stumps being re- 
moved three months later. 

At this picking time the birds are separated and 
driven into a narrow pen, their heads being covered 
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them out and gives them the particular shape de- 
manded by fashion. Now the plume or feather is 
ready for the market and is placed on sale. The 
history of the feather from the hatching of the young 
ostrich to the beautiful plume on the hat of some 
lady is a long and complicated one. 

The commercial side of the industry is not without 
interest. Birds are sold to circuses and shows ; the un- 
fertile eggs bring a dollar apiece as curiosities ; the 
feathers are made into boas, which range from $3 to 
$35 ; capes, ranging from $16 to $25 ; fans, tips, single 
plumes, collarettes, and other objects, suggestive that 
ostrich farming must be a profitable business ; indeed, 
in South Africa it was at one time ranked next to tliac 
of the diamond in point of value. 

But the interest in the farm to the average visitor 
consists in the birds and their strange habits ; whether 
bathing in the pool, or walking jauntily around the 
corral, or sailing along with outspread wings, they pre- 
sent a fascinating spectacle. The strength of the male 
ostrich has been the subject of many experiments at 
the Pasadena farm, and not the least interesting is 
the great bird used as a saddle horse ; a boy mounting 
the steed and riding it about, the bird carrying its 
load with the greatest ease. The birds have also been 
harnessed and driven tandem, 
to the delight of the young 
people. 

A visit to this farm corrects 
many errors that may have 
found place in the mind of the 
observer. The ostrich does not 
thrust its head in the sand to 
avoid its enemy, but boldly 
charges horse or man, though, 
sad to relate, a dog will demor- 
alize the entire herd. This is 
because the ostrich knows that 
it cannot strike so small an ani- 
mal. That the birds allow the 
sun to hatch their eggs is an- 
other fiction exploded by a visit 
to the ostrich farm. No hen 
displays greater solicitude than 
does this gigantic mother, who 
is constantly robbed of her 
chicks, never enjoys the pleas- 
ures of maternity, of leading 
her young about, but is kept 
nestling the year around. If 
allowed to care for her young, 
the mother ostrich proves to be 
a famous care-taker. She exer- 
cises them all day long, forcing 
them to run and eat, and at 
night gives them shelter beneath 
her warm plumes — the giant 
mother of the bird creation. 



Photographs copyrighted, 1898, by L. A. Graham. 
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with a perforated bag. The men station themselves 
behind, so that the bird cannot kick, and holding it 
securely the picking is performed in view of the large 
audience that usually collects at this time. Three 
crops of feathers are obtained in about two years, 
each bird being estimated to produce $30 per year 
in feathers ; and as each bird attains an age of 
from fifty to even seventy years, the profit of feath- 
ers alone is enormous, not to count the young. As 
the feathers are collected they are classified and 
placed in bags ; those of the males in one, those of 
the females in another, as all have some peculiar 
market value, and the grades are well recognized by 
the trade. When graded and weighed, they go to the 
expert feather dressers of Los Angeles, San Francisco, 
and New York. Here they are tied on strings four feet 
in length, or in bunches, classified thoroughly, and are 
then sent to the dyer, as no matter whether the feather 
is naturally black it is dyed black. After this they are 
washed in water and starch ; the latter is then removed 
when they are ready for the " finisher," where they are 
graded, assorted, sewed together, often three or five 
pieces to make one plume ; they are then steamed to 
allow the fibers to take their natural position. The 
curler now takes them, and gives the plume the grace- 
ful shape so desired. From the hands of the curler 
they pass to the man called the " buncher," who combs 



The Current Supplement. 

The current Supplement, No. 
1222, is a most interesting paper, 
filled with important articles. 
" A Powerful English Express 
Locomotive" forms the front 
page article. Dr. Merrick Whit- 
comb's article, " Student Life at 
the Close of the Middle Ages," 
is one in the University of Penn- 
sylvania Lecture Course and is 
most interesting. "The Pro- 
gress of Submarine Navigation " 
is accompanied by 27 sectional 
views, showing the principal 
types of submarine boats of the 
world. This is a very valuable 
paper on the subject. "Samoa's Latest Troubles" is 
accompanied by 10 illustrations giving an excellent 
idea of the country and its inhabitants. " Crime and 
the Weather" is an original and important treatise by 
Edwin Grant Dexter. "The Cork Tree — Its History 
and Use" is by Nicolas Pike. "iEtheric Telegra- 
phy" is a paper by Prof. W. H. Preece. "Liquid 
Air an Explosive" is an article by F. H. McGahie ; this 
is an important paper by an expert in explosives. 
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RECENTLY PATENTED INVENTIONS. 
Mechanical Devices. 

AUTOMATIC PICTURE-EXHIBITOR. — John 
Heissenberger, Manhattan, New York city. In this 
coin-operated picture-exhibitor are included a picture- 
carrier and two co-operating motors. One of the motors 
drives the picture-carrier. The other motor is provided 
with a time-wheel having peripheral slots for the pas- 
sage of projections on the picture-carrier. The time- 
wheel controls the length of time a picture is to be ex- 
hibited. The pictures are illuminated by an incande- 
scent electric lamp, so that they may be clearly seen 
through an eye- piece. A coin-receiving lever is arranged 
to start or scop the motor and to make or break the cir- 
cuit of the lamp. 

MAILER.— James A, Horton and Chaitncey Wing, 
Greenfield, Mass. The present invention provides im- 
provements in mailers of that type which are operated by 
hand and cut an address from a printed slip and paste 
that address upon the wrapper or envelop to be mailed. 
The improvements are concerned chiefly with the cutter- 
blades and their operating mechanism, and comprise a 
fixed cutter-blade having a pivot located near one end. 
An auxiliary pivot at right angles to the main pivot, is 
supported to swing thereon. A cutter arm or blade is 
pivoted upon the auxiliary pivot and is adapted to en- 
gage the fixed blade. 

DRIVING-GEAR.— Thomas R Jarvis, Stockbridge, 
N. Y. This invention is chiefly concerned with driving- 
gear operated by a wind-wheel. The gear provided is so 
constructed that the band-wheel at the lower portion of 
the shaft may be turned on a horizontal plane to any de- 
sired position, and secured so that it may be placed in 
band connection with any one of a number of machines 
placed variously around a barn floor or the like. One 
band, which may always be an open belt, will run the 
machine in either direction. By this invention, all the 
benefits of line shafting are obtained. 

COMBINED STONE GATHERER AND ROLLER. 
—Edgar A. Nugent. UnionviJle, N. Y. The stone- 
gatherer is provided with a transverse comb which dis- 
charges into an endless bucket-elevator. A wheel is 
mounted in advance of the comb and is formed with 
rows of yielding fingers to throw the stones or rubbish 
upon the comb. The fingers are spaced apart to pass 
through the spaces between adjacent teeth of the comb 
and to move the stones forward on the comb until they 
fall into the buckets of the elevator. 

BORING OR DRILLING MACHINE -Lot Person, 
Cartwright, Penn. It is the object of this invention to 
provide a drill which cau be used in places where the 
ordinary drill wonld be ineffective. With this object in 
view, mechanism has been devised in order to place the 
drill-holder at one edge of the device, bo that it may be 
osed close to the roof of a tunnel, thus enabling one to 
drill a hole parallel to the roof. 

MITER-BOX.— Theodore Bootpman, Arctic, Wash. 
Connected with a vertically-adjustable cross-bar is a 
horizontal swinging arm moving with the cross-bar, and 
fixed in different angular positions by locking devices to 
suit the angle or miter cut of the saw. The saw is guided 
by two suspended, flanged, guide-plates. Clamping bolts 
are also provided, one of the bolt connections being 
slotted to permit adjustment between the plates. To 
prevent their turning on their clam ping- bolts, the plates 
have an interlocked or notched joint with the arms. 

FIREARM. — Harry E. Brown, Grinnell, Iowa. 
A casing is located at the breech of the gun, in which 
casing a spring-pressed firing-pin is mounted to slide. 
The hammer of the gun operates a stop-lever which is ar- 
ranged to engage a projection on the firing-pin to prevent 
a recoil thereof during a discharge. A simple and con- 
venient locking mechanism is provided between the bar- 
rel and the stock. The movement of the firing-pin can 
be limited in its bearings by means of a collar which en- 
gages the rear wall of the casing in which the pin slides, 
when it ha3 been forced from the cap-chamber upon 
cocking the hammer. 

MEASURING-DEVICE FOR CLOTH.— Thomas S. 
Jones, Prince Albert, Saskatchewan, Northwest Terri- 
tories, Canada. The cloth-measuring device comprises a 
base having a cloth -receptacle at one end and an adjust- 
able winding device at the other end. On the base two 
rollers having bearings in uprights are mounted. The 
cloth to be measured is placed in the cloth-receptacle. 
One end of the cloth is then ruu between the rollers and 
attached to the board upon which it is to be wound. By 
turning the winding-device the cloth will be drawn be- 
tween the rollers; and the rollers in rotating will, by 
meanBOf Intermediate gearing, move a finger or pointer 
over a yard-scale to indicate the number of yards wound 
from one board to another. A machine of this charac- 
ter will be of especial service in taking stock. 



Miscellaneous Inventions. 

PIPE-CLEANING ATTACHMENT. — Heinrxch 
Wenz, Bronx, New York city. This device comprises 
a centrally perforated frame or plate secured upon the 
exterior of the pipe, the pipe having a hole correspond- 
ing with the central hole. A cover-plate is secured to 
the frame by screws. The cover-plate may be made flat 
and thin, bo as to be readily bent to conform with any- 
sized pipe. This bending may be done in the process of 
manufacture or by the working-men when applying the 
device to the pipe. By this means it is possible to ob- 
tain access to the interior of the pipe by removing the 
cover-plate and to permit the insertion of wires or other 
cleaning-tools. 

EXTENSION-TABLE. - Randolph F. Wester- 
field, Manhattan, New York city. The two end sec- 
tions of the table are adapted to move toward and from 
each other. Levers are fulcrumed uDon the table and 
are adapted to raise and lower the extension-levers 
Rods used in connection with the levers slide in guide- 
ways. As the end sections are moved apart, the rods 
first slide idly and then upon reaching the limit of their 
sliding movement serve to throw the levers so aB to 
lift the extension leaves. In this manner the folded 
leaves can be brought into position upon extending the 
table, to complete the extension -table top. 

TENSION DEVICE FOR FENCE- WIRES.— Joseph 
C. Barnes, Summit, Miss. The tension device has a 
frame with clamps adapted to bear downwardly upon the 



lowermost fence-wire. A windlass Is mounted upon the 
upper portion of the frame. A clamp connected with 
the windlass is adapted to exert upward tension on the 
top wire. By means of this device the wires will be 
firmly supported and held while the stays, which are 
usually placed between the posts, are twisted together. 

KNIFE WITH CONNECTED BLADES.— Gubt ate 
Bat, Paris, France. The knife of this inventor has 
connected blades by means of which meat can be proper- 
ly cut into small pieces. The blades are of the same 
length; and their cutting parts, though parallel, are so 
arranged that the knife edges of the intermediate 
blades project beyond those of the outer blades when in 
the position of rest, and that the intermediate blades can 
give way progressively when the knife is used to the ex- 
tent of having all the blades in operation. The knife 
can be easily taken to pieces, so that the blades can be 
readily cleaned and sharpened. 

MEASURING DEVICE.-Morris Ecker, Brooklyn, 
New York city. The device comprises a train of count- 
ing-wheels, one of which rolls upon the object to be 
measured. Each wheel has a crank and pin; and all of 
the cranks are in the same direction from their respective 
centers when the wheels are in zero position. A slide 
movable in the direction of the cranks when in this 
position, has a pair of cam projections for each crank 
extending from opposite sides and adapted, when the 
slide is reciprocated, to engage the crank-pin and turn 
the counting- wheels to zero position. 

COMBINED SMOKING-TUBE AND CIGAR-HOLD- 
ER.— James M. Eder, Manhattan, New York city. It 
is the object of this invention to provide a combined 
smoking-tube and cigar-holder, which 1b fitted with a 
simple means for charging the tube with tobacco or a 
cigar and also for discharging the ashes of the tobacco or 
the stump of a cigar. The body and the mouthpiece of 
the device are mounted to rotate one relatively to the 
other. A spiral wire feeder in the body has connection 
with the mouthpiece. By rotating the feeder In one di- 
rection tobacco or a cigar can be drawn into the tube. 
By rotating the feeder in the opposite direction, the ashes 
of the tobacco or the stump of a cigar will be dis- 
charged. 

LEAK-STOPPER. — Carl Eibee, Brooklyn, New 
York city. The leak-stopper provided by the present In- 
vention consists of a body constructed in two sections, 
the inner surfaces of which are shaped to conform w ith 
the exterior surface of a pipe. Each section is provided 
with Bide flanges. Lugs projected from the side flanges 
of one body-section are adapted to enter recesses in the 
side flanges of the opposing body-section. Keys receive 
tbe flanges and lock together the corresponding flanges 
of the body-sections, bo that the device is firmly secured 
over the leak without danger of slipping. 

WALL-PRO TECTOR. — Richard L. Hardin, Chi- 
cago, III. The wall-protector is designed to prevent the 
soiling of wall-decorations when cleaning windows, 
door-frameB, or base-boards. The wall- protector com- 
prises a flanged blade or plate provided with a handle. 
The inner edge of the blade is brought against the win- 
dow-casing and rests upon the wall. The blade is given 
an inclination to the woodwork to be cleaned, so that 
the water cannot Mow behind the- device. It should also 
be remarked that the protector may be held by one hand 
against the wall and in engagement with the woodwork 
to be cleaned, leaving the other hand free for cleaning. 

BAG-FRAME.— Louis B. Prahar, Brooklyn, New 
York city. The present invention relates to an improve- 
ment In the frames of chatelaine-bags, the object being 
so to construct the frame that an ornament of any design 
can be readily applied thereto. The frame provided for 
this purpose can be termed a " stock-frame," since front 
ornaments of various designs can be attached to stock- 
frames so that all the features of the design can be dis- 
played—a result which could not be obtained in the old 
construction. 

FISHING-NET SINKER. — John C. Robinson, 
Hampton, Va. This sinker has a body formed with a 
longitudinal slot. The sinker-body is passed sidewise 
upon tbe bottom line of the net and a double wedge is 
driven into the slot in order securely to clamp tbe line in 
position in the bottom or inner wall of the slot. 

BELT-BUCKLE. — Louis Sanders, Brooklyn, New 
York city. The buckle consists of mating members 
having a stud-and-slot connection, one of the members 
being provided with a fixed projection and the other 
with a recess, whereby when the members are brought to 
a locking position, the projection is automatically sprung 
into the recess. The buckle is designed particularly for 
use upon military and cartridge belts. 

WINDOW LOCK AND REGULATING DEVICE.- 
Lawrence F. Ryan, Manhattan, New York city. The 
inventor employs plates for attachment to window- 
sashes, which plates are provided with L-shaped open- 
ings. A locking-bracket is provided, having a triangular 
body and an arm pendent therefrom. The body and the 
arm of the bracket are provided with T-shaped lugs 
adapted to enter the openings in the plates. This simple 
device is designed to lock a window in an open, partially 
open, or closed position, bo that the locking parts cannot 
be tampered with from the outside. 

SCREW-DRIVER. — Burnside E. Sawttcr, Fltch- 
burg, and William D. Arnott, Athol, Mass. The 
beveled Bides of the ordinary screw-driver blade often 
Blip out of the nick of a screw and thus deface and injure 
the screw-head. The inventors of this improved screw- 
driver have devised a series of insertible and removable, 
parallel-sided or flat blades of high grade or tool-steel 
for a common holder or stock. The new form of screw- 
driver, it is said, overcomes the disadvantages of the old 
form. 

SURFACE-GAGE.— Burnside E. Sawyer, Fitch- 
burg, Mass. This invention seeks to provide an im- 
proved surface-gage of that class in which a quick 
primary adjustment and a Becond finer adjustment of the 
scriber may be effected. To this end the inventor em- 
ploys a base having a slot which permits the gage-bar. 
with its attached scriber. to swing through a wide arc. a 
rotatable eccentric being provided for effecting the fine 
adjustment of the gage-bar and scriber. 
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vanes become hotter than the bright Bides, and the mole- 
cules of the residual gas gain from the hot side a greater 
velocity, which produces a greater pressure on that side 
of the vane. Hence a motion is produced by reaction. 

(7669) R. L. C. asks: In cigar lighter 
spark coils, has the spark coil a primary and secondary 
coil, and how are they attached to battery so that the 
circuit can be closed from the lighter? A. The spark 
coil has only a primary winding. The coil battery and 
lighter are connected in series. The spark is given when 
the circuit is broken by the lighter. 
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A synopsis of the patent laws of the United States and 
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sons contemplating the Becunng of patents, either at 
home or abroad, are invited to write to thiB office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
AddresB MUNN & CO., office Scientific American, 
631 Broadway, New York. 
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(7666) F. W. asks : 1. What amount of 

water at a temperature of 40 degrees is required to con- 
dense 10 gallons of brandy per hour from a still of that 
capacity ? A. If the still tank is fed from the bottom 
and overflows from the top at 80 degrees F., 76 gallons of 
water will be required to condense 10 gallons of brandy 
spirits per hour. 2. What means are taken to condense 
the lighter hydrocarbon oils, such as gasoline, naphtha, 
etc., from the heavier oils f A. The lighter hydrocarbon 
oils are the first distillate from crude petroleum. The 
vapors pass through the same still as the heavier oil, but 
are switched off into separate tanks as the gravity of the 
distillate increases. The gravity is tested as the liquid 
flows by a hydrometer. 3. In making ice by aid of ex- 
panded compressed air (or ice machines), what amonnt 
of compression must the air reach in order to get best 
effects as found in practice f A. The most economical 
air pressure for refrigerating or ice making is 60 lb. per 
square inch. 4. What power would be required to make 
10 pounds of ice from 10 pounds of water at a tempera- 
ture of 70 degrees in say 30 minutes f I figure for 
above, taking the sulph. ether kind of machine, that it 
wonld require one horse power exerted for a space of 
41MS minutes (nearly) to convert 10 pounds water at a 
temperature of 70 degrees into ice at 32 degrees. Am I 
right f A. One horse power should produce 17 pounds 
of ice in 30 minutes in a small ice making machine. You 
are nearly right in your figures. 5. What is tbe practi- 
cal limit that air compression could be used for freezing 
or refrigeration purposes without the aid of ammonia, 
ether, or bisulphate of carbon f A. We do not know 
that there 1b a practical limit for compressed air refrig- 
eration. It is largely used for cold storage In ships, and 
can only be limited by the additional cost over ammonia 
and bisulphide plants. 6. What are the best works upon 
the above subjects and are they treated in the Scientific 
American Supplement ? A. We recommend Siebel's 
"Compend of Mechanical Refrigeration," (2.90 by 
mail; "Theoretical and Practical Ammonia Refrigera- 
tion," by Redwood, $1 by mail. 

(7667) H. G„ Jr., asks : What book will 

give me the most detailed description of multiphase al- 
ternating motors, especially the three-phase type in the 
smaller sizes ? I want a book treating in detail the wind- 
ing of armature, field, etc.; which would you suggest, 
and name price. A. The standard work on polyphase 
motors 1b Thompson 1 ?, a revision of which is expected 
soon. Watch our book list in Scientific American 
Supplement. A new book on the same subject has 
been published this year, Oudin's " Polyphase Appara- 
tus," price $3 by mail. This 1b an American work. The 
exhaustive work on " Armature Winding " is Parshall 
& Hobart's, price $7.50 by mail. 

(7668) J. E. K. asks : 1. What length 

crank is best with a 91 gear? The back sprocket has 8 
teeth. Why is a short crank used In some cases and a 
long one iu others f A. The length of crank on a bicycle 
is. within certain limits, a matter of personal preference. 
With a long crank the pressure on the pedal is less, but 
the feet must move faster and through a longer distance 
for each revolution. With a short crank the pressure is 
greater, but the distance traversed by the feet is less. 
Each one must settle for himself which length suits him 
best. 2. Is it the light itself or the heat in the light 
which propels the disks of a radiometer such as are seen 
in opticians 1 stores ? A. It is the radiant energy ab> 
sorbedas heat by the carbon on the vanes of theradiome- 
ter which causes its motion. The black sides of the 



Acid and making same, oxynapbtindopbenoltbio- 

Bulf onic, H. A. Berntbsen 625,637 

Addresses to newspapers, machine for pasting, 

P.P. ill. B. Keen 625.510 

Advertising medium, J. A. Aniello 625,530 

Air brake apparatus, street car, N. A. Christen- 

sen 625,540 

Alarm. See Fire and burglar alarm. 

Alcoholic liquids, improving, Day 4 Bryan 625,650 

Atomizer, W. B. Whfttler 625,621 

Axle, vehicle, H. A. Mover 625,683 

Back pedaling brake, H. B. Keiper 625,560 

Back pedaling brake, Reber & Grubb 625,415 

Back pedaling brake, Rogers & Patrick 625,606 

Back pedaling brake, J. B. Spencer 625,709 

Baling press, J. Q. Adams 625,307 

Baling presB, P. K. Dederick 625,436 

Ball and socket Joint, C. W. Pasbley 625,412 

Barrel clamp and cap, G. A. Leavitt 625,573 

Battery elements, manufacture of secondary, F. 

King 625,566 

Bearing crank shaft, J. Fawell 625,546 

Bearing, dust proof , R. Janney 625.449 

Bearing, roller, J. G. Keith 626,561, 625,686 

Bedstead attachment. B. L. Fischer (125,496 

Beer cooler, G. Bngel S 5 . 6 ^ 

Bell, bicycle, G. W. Eddy 625,655 

Bell, bicycle, J. H. Goss 625,672 

Bell hammer, Goss & Eddy 625,671 

Bell, rotary, Gosb & Eddy 625,670 

Belt, power transmitting, B. A. Legg 625,340 

Bi cycle, etc., E. Davis 625,720 

Bicycle attachment, T. R. Locke 625,574 

Bicycle, convertible, A. F. Sternberg 626,612 

Bicycle driving gear, B. C. Pohle 625,600 

Bicycle frame, V. H. 4 J. H. T. Mills 625,456 

Bicycle handle bar, adjustable, J. Alexander 625,308 

Bicycle bolder, S. Elliott 625,657 

Bicycle package carrier, E. Harting 625,673 

Bicycle pedal, C. D.Walker 625,619 

Bicycle Btep, G. I.. Thompson 625.368 

BicycleB, etc., driving gear for, A. T. Collier 625,644 

Blackboard, revolving, M. W. Tubbs 625,615 

Blind spring roller, window, W. Swarbrlck 625,366 

Board. See Game board. 
Boiler. See Steam boiler. 

Boiler, P. Meehan 625,406 

Bottle, non-renllable, J.W.Dixon 625,545 

Bottling and corking apparatus, B. Franc 625,665 

Box or can, L. C. Wltkowski 625,625, 625,626 

Bracket. See Curtain roller supporting bracket. 
Brake. See Back pedaling brake. Car brake. 

Brick, tile, or pipe die, E.a Clark <g5.381 

Broom head clamp, R. H. M. Miller 625.583 

Buggy top rest holder, M. C. &L. S. Thomas 625.613 

Bung and spigot, combined, Pickett & Branbam. 625,698 
Bung or stopper, expanding, Dies & l.undgren . . . 625,653 
Butter, proceBsof and apparatus tor making arti- 
ficial. J. C.Uhlenbrock 626,478 

Button, C. Bachman 625.532 

Button, collar, I. W. Penney 625,516 

Cabinet frame clamp, O. H. L. Wernicke 625,482 

Camera base, L. von Grave 625,392 

Camera, magazine, E. T. Cams 625,379 

Camera, roll holding, W. V. Esmond 625,660 

Camera, roll holding, K. Kronke 625,570 

Candle bolder, A. M. Phalempin 626,465 

Cans, etc., sealed lid for milk and meat, A. Gau- 

lin 625,497 

Car brake, Nichols & Williamson 626,459 

Car coupling, C. Dietz 625.385 

Car motor regulator, electric, H. S. Maxim 625,454 

Car underf rame, W. B. Bettendorf 625,534 

Cars, signboard and safety device for brakemen 

of freight, P. J. Reid 625,467 

Card grinder, L. P. Sherman 625,706 

Cartridge, J. P. Elliot 625,440 

Cattletrough.S. A. Gaede 625,390 

Centrifugal separator. J. Tribe 625,369 

Cereals in form, machine for reducing and bak- 
ing, H. D. Perky 625,696 

ChaBng dish, G. E. Savage 625,702 

Chair. See Dental cbair. 

Chandeliers, vertically adjustable burner sup- 
porting attachment for, A. R. Markel 625,452 

Chimney cap, self-igniting, A. Martini 625.344 

Churn, N. Willis 626,624 

Clam dredge, O. L. Davis 625,543 

Clamp. See Barrel clamp. Broom head clamp. 
Cabinet frame clamp. 

Clamp orconnector, J.F. Gilliland 625,668 

Cleaner. See Track cleaner. 

Clothes drier, Overton 4 McCally 625,595 

Clutch, automatic friction, A. Sedgwick 625,359 

Conduit, underground, R. W. Lyle 625.451 

Conveyer roller support, belt, M. Lynch 625,342 

Cooking utensil, J. R. Morgan 625,666 

Cooler. See Beer cooler. 

Counter, sales, W. C. Hubs 625,396 

Coupling. See Car coupling. Thill coupling. 

Crate, berry box, B. L. Walker 625,525 

Cultivator, M. Posttletbwalt 625,353 

Cultivator. C. S. Ruef 625.519 

Cultivator, hand, C. M. Durnell 625.386 

Curtain fixture, W. C. Schramm 6'25,422 

Curtain hanger, W. W. Hauenstein 625.603 

Curtain roller supporting bracket, E. J. Tbacker. 626,429 
Cutter for floor cloths, etc, GeiBendorff & Ma- 

gulre 625.550 

Cutterhead bit gage, S. J. Shimer 625,707 

Cycle driving mechanism , J. ReBch 625,604 

DamperB, device for operating furnace or stove, 

RA. Magee 625,578 

Dampers, means for automatically opening or 

closing furnace or stove, F. P. Canneld 625,640 

Dental chair, R. W. Sonnex 625,425 

Dental spatula, A. H. Putnam 625,354 

Dental tool, A. P. Lantermann 625,401 

Die. See Brick, tile, or pipe die. 

Dipping vat, W. E. Skinner 625,474 

Disinfecting composition and making same, J. 

von Brenner 625,319 

Disinfecting or melting snow, apparatus for ap- 
plying heat to pavements for, R. N. Stevens. . 625,711 

Door check and closer, G. W. Fernald 625,495 

Doors for excluding rain, appliance for use upon, 

W.H. Taylor 625,713 

Douche, F.H.Clark 625,382 

Draught equalizer, Coonley & Boylan 625,322 

Drawer guide and support, combined, F. Macey.. 625,576 
Drier. See Clothes drier. Grain drier. 

Dye and making same, rbodamin, H. Caro 625,641 

Dyeing dark blue, M. Boehler 625,717 

Dyeing machine, Schlaepfer & Walton 626,357 

Electric circuit safety device, Houston & Ken- 
nelly 625.395 

Electric controller. Adams & McGeorge 625.632 

Electric lighting apparatus, A. Plecher 625,599 

Electric lights, automatic controller for, O. M. 

Lacey 625,571 

(Continued on pace S67) 
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THE HARRINGTON & KING PERFORATING CO 

PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. 
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Star 



Foot power 
-^» Screw... 
■ .■ —cutting 

I atnae Automatic 
kaillCO Cross feed 

9 and I I-inch Swine. 

New and Original Features 

Send far Catalogue B. 
Seneca Falls Mfg. Company, 

695 Water St.,Seneca Falls, N.r 



L n CWER& FOOT I SHAPERS, PLANERS. DRILLS, 
• TUC C MACHINE. SHOP OUTFITS. TOOLS 
#* I n t O- 1 AND SUPPLILS CATALOGUL FHLL 

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT I. 0. 



Cnnt Dnuioi- <">d TURRET L-ATHES, Plan- 
rUUl rUnCI era, Shapers, and Drill Presses. 
SHEPABD LATHE CO., 133 W. 2d St., Cincinnati, O. 



WALWORTH 

PIPE VISES 

are the Heaviest and 
Strongest vises made. 
Renewable Steel Jaws. 
WALWORTH MFC. CO., 

20 OLIVER STREET, BOSTON, MASS. 




MrBusinessMan 



May be you're losing hun- 
dreds of dollars in wasted 
steam — steam that you might 
put to good use in parts ox 
your plant when there is a 
shortage. 

We've written a little non- 
technical booklet for the busy 
mind — and you ought to read 
it. There's a practical story 
about the great steam-saver 
— H e i n t z Steam Trap. 
It's a good booklet for your 
engineer, and it's free — want 
a copy of Vol. "H "? 
WM. S. HAINES CO., 

136 South Fourth Street, 

PHILADELPHIA, PA. 



WASHBURN-CROSBY CO. 

of Minneapolis, say: 
We do not hesitate to recommend It 
(Hetatz) very highly, as It has been 
working to oar extra satisfaction. 



Austin Separator 

TJnequaled for 
DELIVERING DRY STEAM 
by eliminating moisture 
and condensation from 
Live Steam. 
, Also EXTRACTING 
! OIL,, GREASE, and 
other impurities from Ex. 
hauwt steam. 

Manufactured by 

AUSTIN SEPARATOR CO. 

37 Woodbridge Street West. Detroit, Mich, 




IM W/P 
re ^Kfc 

m 



SCREW- CUTTING WE HEADS 

SELF-OPENING and ADJUSTABLE. 

Tbe best die head on the market. Some ad- 
vantages over "others," viz.: They are 
smaller, stronger, more compact, have no 
klevers to spring, cannot be clogged by 
P chips, are always reliable, and the prices 
are right. |y Send for descriptive ci/rcu* 
lar " S A." Our die heads are furnished 
in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 

Geometric Drill Co., Westville, Ct. 

WTTnnPWA-v inir»TR>] CHAS. CHURCHILL* CO., London, England, 
EUROPEAN AG ENTS . ] WHITE , CHILD * aENEY, Vienna. Austria 
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J\ Couple of Cents 

a gallon might be 
saved by buying 
cheap material and 
then mixing your own 
paint— but you can't 
afford to have your 
machine less attrac- 
tive than your com- 
petitors. If you use 
paint on any kind of 
machinery.you should 
read our booklet 
about PECORA FLAT 
STEEL COLOR and 
PECORA ENAMELS. 

PECORA PAINT CO., Phlla 

Tou would use PECORA 
BLOW HOLE CEMENT 
If you read our circular .119-5 

















Electric signal, J. M. Smith 635.364 

Electrical attachment plug, A. P. Seymour 625,473 

Electrical distribution, means for ascertaining 

the potential at any point upon systems of, 

Phillips & Tilden 625,597 

Electrical switch, N. L. Burchell 625,639 

Electrode for dry storage batteries, L. Paget 625,462 

Electrode, secondary battery, J. Julien 625,683 

Electromechanical apparatus, Neal & Eaton 625,406 

Electroplating bolder, W. Y. Buck 625,489 

Engine. See Rotary engine. 

Engine, W. H. Scott 625,471 

Engine, carbureted air or other fluid pressure, L. 

X. Revel 625,416 

Explosive, J. Karstairs 625,685 

Explosive and making same, J. Karstairs 625,684 

Explosives, making, F. W. Jones 625,682 

Explosives, making, E. A. G. Street 625,365 

Pare register, G. V. Rooke 625,418 

Fastener, J. L. Kingston 625,567 

Faucet, G. J. Habermann 625,725 

Feed regulator, T. Ashley, Jr 625,635 

Fence post winder, wire, C. L. Etheridge 625,662 

Fence, wire, C. L. Etheridge 625,661 

Fence, wire, I. M. Warner 625,526 

Fertilizer distributer and cotton seed planter, 

combined, A. C. Young 625,631 

File, bill, W.G. &J. W. Morgan 625,692 

File, letter, C. H. Wiley 625.374 

Filter bed washing apparatus, J. W. Hyatt 625,508 

Filter beds, apparatus for discharging sewage, 

etc., upon, G. E. Ridgway 625,605 

Filter beds, means for washing granular, J . W. 

Hyatt 625,556 

Fire and burglar alarm, automatic, Burkhart & 

Kunkel 625,378 

Firearm front sights, guard for, W. Mason 625,581 

Fire extinguisher, chemical, Van Riper & Guth- 
rie 625,618 

Fire extinguishing systems, automatic valve for, 

Anderson 4 Mohn 625,376 

Fireproof floor and ceiling construction, A. De 

Man 625,544 

Floats, etc.. inflating attachment for, L. Matig- 

non 625,582 

Flood gate, H. Hone 625,506 

Forges, air mixing drum for, J. Klimek 625,568 

Fountain. See Stock fountain. 

Funnel, C. Goergen 625,551 

Furnace. See Heating furnace. Metallurgical 

furnace. Ore roasting furnace. 

Furnace, D. H. Lentz 625,402 

Furnaces, cooling attachment for ore roasting, J. 

E. Rothwell 625,608 

Furniture fastening, F. C. Arbenz 625,634 

Gage. See Cutter head bit gage. Water gage. 

Game apparatus. H. Schlirf 625,703 

Game board, T. A. Jackson 625,557 

Game board. Wiegand & Dokenwadel 625,623 

Garment, J. A. Scriven 625,423 

Gas. apparatus for manufacturing oil or water, 

J. F.Moynlhan 625.588 

Gas generator, acetylene, J. S. Ferguson 625,388 

Gas generator, acetylene, J. W. Powers 625,697 

Gas generator, acetylene, G. F. Speer 625,426 

Gas lighting attachment, J. E. Prunty 625,698 

Gas, purifying acetylene, F. Ullmann 625,479 

Gate. See Flood gate. 
Generator. See Gas generator. 

Glass blowing machine, M.J. Owens 625,513 

Glass blowing machine, Rott&Steimer 625,701 

Glass, ornamenting, T. Poster 625,461 

Glass tumblers, manufacture of, J. B. Fondu. 

625.547, 625,548 
Glassware articles, apparatus for finishing. C. Z. 

F. Rott 625,468 

Gold and silver ores and composition of matter 

for same purpose, treating, E. D. Kendall, 

625,564. 625,565 

Grain drier, G. Schock 625.358 

Grate for heating systems, etc., H. K. Ernsber- 

ger 625,669 

Gravity machine, W. H. Hawkes 625,474 

Grinding machine, mower knife, F. Radford 625,414 

Ground laying and pulverizing implement, Cox & 

Grange 625,646 

Gun. recoil operated, Driggs & Tasker 625,326 

Guns, ejecting mechanism for breakdown, G. D. 

Potter 625.601 

Hammer band sling, H. H. Schepers 625,469 

Hammock support awning frame, 1. E. Palmer... 625,515 
Hanger. See Curtain hanger. Joist hanger. 
Harness from shafts, means for detaching, F. 

Dickerboom 625,652 

Hat fastener, Moser & Dornself 625,587 

Hat packing ring, L. T. Hallock 625.727 

Hat pouncing machine, C. H. Reld 625,699 

Heater. See Hot water heater. 

Heating furnace, F. A. Magee 625,577 

Heating or cooling fluids, apparatus for, T. Clark- 
son 625.642 

Hedge trimmer, E. P. Kepner 625,688 

Heel trimming machines, rotary cutter head for, 

M.T. Harflgan 625,728 

Hinge, II. G. Hilzheim 625,678 

Hinge, box, T. A. Gait 625,549 

Hinge, spring, L. M. Devore 625,721 

Hinges, making, C. Glover 625,443 

Hoisting apparatus. T. A. Coffin 625,643 

Hook. See Lacing hook. 

Hoops upon barrels or casks, machine for driv- 
ing, C. A. Neubecker 625,409 

Horse detacher, J. T. Peirce 625.695 

Horse power and pumping Jack, Darlington & 

Clary 625.649 

Hose, tool for attaching bands to, T. De Laney. . 625,492 

Hot water heater, W. H. Page 625,514 

Hydrant and hopper rod and handle, J. H. Mur- 
ray 625,590 

Hydrocarbon motor, valveless two-cycle, b\ Durr 625,387 

Ice creeper, O. Galarneau 625,330 

Lee, method of and apparatus for making, J. 

Humes 625,447 

Icbthyol odorless, rendering. H. Vleth 625,480 

Igniting sparks, apparatus for producing, Oster- 

berg & Fischer 625,410 

Indicator. See Office indicator. Station indica- 
tor. Street and station indicator. 

Injector, L. Friedmann 625,329 

Insect trap, H. L. Heymann 625,677 

Jacquard machine, double action, A. E. Kelmel, 

625.562, 625,563 
Jacquard machine, double action, Stafford & Kel- 
mel 625,476 

Jars, bottles, etc., rapid closing and sealing de- 
vice for, H. S. Garr 625,391 

Joint. See Ball and socket joint. Railway joint. 

Railway rail joint. Tubular Joint. 
Joist hanger, wrought metal, R. C, Jr., & W. A. 

Stewart 625.427 

Journal smoothing tool, portable, J.J. Miller 625,585 

Kettle tilting device, H. B. Rose 625,607 

Knit boot, R. Heaton 625,331 

Lacing hook, H.O.Whyman 625,483 

Lamp, acetylene gas generating, E. Moreau 625.346 

Lamp, electric arc, S. Bergmann 625,431, 625,432 

Lamp fixture, incandescent electric, B. F. Rout. . 625,609 

Lamp, oil gas, J. A. Yarton 626.630 

Lamp socket, incandescent, A. A. Chaillet 625,321 

Land roller. J. K. Wilder 625,485 

Last block fastener, J. F. Scott 625.705 

Latch, L. G.Hayes 625,504 

Latch, gate, O. E. Potter. 625,602 

Ledgers, boards, etc., device for removing, J. 

Dorman 625,654 

Lemon squeezer, C. Hunt 625,507 

Lens, bifocal, J. L. Borsch 625,535 

Lifter. See Pot and lid lifter. 

Linotype mould adjuster, J. D. Harvey 625.445 

Lithographer's transfer paper, C. H . Veale 625.524 

Lock, L. Silverman 625.708 

Lock and wrench, combined, Lombard & Miller. . 625,341 
Locking device for securing articles, coin con- 
trolled. F. Auspitz 625,488 

Locomotive exhaust nozzle. D. Sweney 625,712 

Locomotive protector, A. B. Prophitt 625.603 

Locomotives, etc., lookout glass for, H. Johnson. 625,398 

Loom picker, F. A. Wardwell 625,620 

Lumber stacker, T, A. Coleman 625.490 

Malt turner, F. Herster 625,505 

Malting apparatus, J. Declercq 625,651 

Manometer, self-recording, E. S. Cole 625.541 

Marquetry, C. A. Lammers 625,511 

Match frame locking device, W. W. Thompson.. 625,522 

Match safe. H. Flanders 625,442 

Measure, computing yard, W. E. Whittington... 625,715 
Meat skinning machine, fat, Whittlesey & Mc- 

Kinstry 625,622 

Mechanical motor, W. S. Laney 625,691 

Mechanical motor. E. C. Nichols 625,349 

Metal cutting or shearing machine, A. Soharfl.... 625,421 

Metal working machine. G. E. Witherell 625,486 

Metallurgical furnace, W. Swindell 625,367 

Milk sampler. Kolarik & Werder 625,399 

Mill. See Nut mill. Windmill. 

Mop and brush holder, combined, J. H. Wray — 625,628 

(Continued on pace 368) 




LATHES 

FOR 

Gunsmiths, Tool 
Makers, Experi- 
mental and Repair 
Work, etc. 

Send for IUus. Catalog. 

W. F. & Jno. Barnes Co. 

1999 Ruby Street, 
Roceford, III. 



SMALL POWER MOTORS. 

This cut represents our small 110 volt 
Direct Current Motor with clamp attach- 
ment. We make these in three sizes, 
1-10, 1-8 and 1-6 h. p. Can also furnish 
tbem on flat base or with speed regulat- 
ing rheostat in base. We manufacture 
1-6 h. p. 220 and 500 volt Motors, 1-8 and 
1-6 h. p. Alternating Motors, Dental Mo- 
tors, etc. Also a full line of D. C. Fan 
Motors. Send for Bulletin No. 108 S of 
Small Motors and 1899 Fan Motor Catalog. 
The Holtzer-Cabot Elec. Co., Boston, (Brookline) Mass. 





PRESSES, DIES and 
SPECIAL MACHINERY 

For Sheet Metal Workers. 

WEST MFG. COMPANT, 

Buffalo, N. T., V. S. A. 



REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illustrations 
showing details. Contained in Scientific American 
Supplement No, 1158. Pr ice 10 cents, by mail, from 
this office, and from ail newsdealers. 



ROUND OR SQUARE BASE 

SKINNER 
Improved PLANER 
CHUCKS. Heavy.strone 
accurately made. Greater 
capacity than any otber 
chuck. Set screws of cruci- 
ble steel. All nuts case- 
hardened. Drop forged steel 
wrench with each chuck. 
Holds straight or taper 
work. Can be instantly ad- 
justed from to greatest capacity. 
SKINNER CHUCK CO., Church St., New Britain, Conn. 




SHAVING 
STICKS 

A LUXURY IN 
LATHER 

m 



M®3s3p 



William*' Soaps sold everywhere, but sent 
I by mail if your dealer does not supply you. 
: Williams' Hhavlnsr Stick, 86c 
! Genuine Yankee Shaving: 

Soap, 

Luxury H having Tablet, . 

{ Williams' Shaving Soap 

(Barbers'), Six Round Cakei, 1 lb. 

Exquisite also for toilet. 

1 TIi Trial cake for 2c. stamp. 

J.B.WILLIAH3CO.,GlutonbaiT,ConiL 

London : 64 Great Russell St.. W.C. 

Sydney : 161 Clarence St. 



10c 
25c 



,40c 



OUR 1898 

COMET 

Write for prices. 
HOUGH CASH 
RECORDER CO. 
Indian Orchard, 
Mass., U. S. A. 





Sent 07i Ten Days Trial 
to Responsible Parties. 



Sanitary Water Cooler 

CONNECTED WITH CITY WATER PIPES. 

Water does not come in contact with ice or outside air, 

thus keeping: it pore and free from contamination. 

Designed for Private Dining Rooms, Stores, Hotels, Offices, Res- 

iaurants. Factories, Schools, Public Institutions, Streets, Parks, 
>ocks. Ferry Houses and everywhere where pure, cold drinking 
water is desired. 

COLD WATER CAN BE DRAWN CONTINUOUSLY. 

We placed one in Senate Wing of the Capitol at Washington In 
1896. Read the following letter from the Chief Engineer : 

Sirs :— It gives me pleasure to bear unqualified testimony in ap- 
proval of the Barron Water Cooler, one of the largest of which 
has been in use in the Senate Wing of the U. S. Capitol for some 
time. It Is always ready and easily fed and cleaned, and will pay 
for Itself over and over comparatively in saving of ice. 

Very respectfully, 

THOS. A. Jones, Chief Engineer, Senate Wing, U. S. Capitol. 

SAVES FULLY ONE-HALF THE ICE. 

M3T Send For Circular and Price IAst. 

THE BARRON COOLER CO., PALMYRA, N.Y., U.S. A. 



Queen's Patent "Triple Plate" 
Toepler-Holtz Electrical Machine. 




Can be used at all 
times of year and in 
all kinds of weather. 
Prices range from $25 
to $50. wr Circular 
on application. We 



rrv a complete Ivne 
Electrical and 
Physical Instruments 
and Apparatus. 
QUEEN & CO., Inc. 
1010 Chestnut St. 
Philadelphia, Pa. 



BORING AND TURNING 
MILLS, 

4, 5 and 6 Foot Swine. 

H. Bickford, Lakeport, N.H. 

W Write for Photograph 
and Low Prices. 





MACHINERY 

NEW and SECOND-HAND, 

FOR SALE CHEAP. 



Hoisting Engines, Air Compressors, 

Rock Drills, Crushers, Dump Cars, 

Steam Shovels, Light Locomotives, 

Relaying Rail, etc. 

Send for printed leaflet just issued. 

WILLIS SHAW. 678 N. Y. Life Bldg., CHICAGO 



I.W FIBER 

manufactory Established 1761. 

LEAD PENCILS, OOLORKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

Manufactory Established 1701. 



Improved f 1 Vf 1 T QNTIh Magazine 




TEN POINTS TO 
CONSIDER. 

1—12 Pictures in 12 seconds. 

2— Shutter Bulb Release. 

3 — Shutter Automatic. 

4— Shutter Locks. 

5 — 12 Aluminum Plateholders 

6— Set Stops. 

7 — Special Quick Lens. 

8 — Automatic Register. 

9 — All Parts Interchangeable. 

10 — Exposed plates removed 
without disturbing unex- 
posed. 

The only Magazine Camera 
with Bulb Shutter. 

All Live Dealers Sell Them. 



899 Catalogue with complete 

information— FREE. 



No. 4— (size 3J^x4M) $8.00 | 

No. 5— <size 4x5) 1 0.00 

WESTERN CAMERA MFG. CO. 

79 Nassau St., NEW YORK. Silversmith Bldg., Wabash Ave., CHICAQO 
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What is 
Your Work ? 1 

If yon are dissatisfied 
with your situation, your sal- ^ 
^m ary, your chances of complete , 
*4^ success, write to The International ^ 
Correspondence Schools, Scranton, Pa., , 
and learn how others so situated are getting 

[An Education by Mail; 

Students in the courses of Mechanical or Elec- 
trical Engineering, Architecture, or any of 
^the Civil Engineering Courses are 
soon qualified for salaried draft- 
ing room positions. Write A 
for pamphlets. 

The InterutlonRl 

1 Correip«nd«nce School*,! 

Box 942 

Sernnton* 

Pa. 



PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF CHARGING 

MACHINE 

For School, College or 
X Ray work. 

ty Circular free. 

E. S. RITCHIE & SONS, 

Brookline, Mass. 




25c. WoTtti of Tool Knowled£B 





All about every known Tool for every 
trade. Descriptive cuts of each with 




1 T »TDOb 

j| CflAlDflUt 

*] ft"8esi«« 


present market prices. Send 25 cents 
at once for 

MONTGOMERY'S TOOL CATALOGUE 
for 1898. 510 pages with index at back. 
A handy book for every machinist and 
foreman of workshop or factory. The 


JI898 

Li 4 


Book is pocket size, 6% x 4!4 inches, 
with rounded edges. Address , 

MONTGOMERY & CO. 
105 Fulton Street. New York. 



Dies, Stocks & Taps 




for Amateurs. Dentists 
and Machinists. Stocks 
drop forged, Dies, 
adjusted in collets 
formed to guide the 
bolt cut full threads 
in once passing over 
the rod. Threads of 
TJ. S. and Whitworth 
standards 1-16 in. to 
IK in. diameter. Ask 
for Die stock catalog. 
The Pratt & Whitney Co. 
Hartford, Ct., U.S.A. 



TUBULAR 
DRIVING LAMP. 

I T is the only perfect one. 
IT will not blow or jar out. 
IT gives a clear, white light. 
""" s like an engine head- 

;ht. 

rows the light straight 



light. 
[T throws the light straigb 
ahead from 200 to 300 ft. 




IT burns kerosene, 
j% Send for book (free). 

K R. E. DIETZ CO., 60 Laight Street, New York. 
w Mention this paper and get special discount. 
4^%,%^/%/-ESTABLISHED 1840. 




PUNCHING & 

SHEARING 

MACHINERY. 

If interested, write the 

E. S. STILES PRESS CO. 
WATERTOWN, N. Y., 

for their Illustrated Catalogue " S. A.' ; 






TMb bt-ats Wind, Steam, or Hore Power. 
Weoffertbo \VEU&TKIt '2 % actual horsepower 

gas engine: 

for $150. l?u 10 per cent discount for cash. Built 
on interchangeable plan. Built of best material. 
Made >d lota of lim therefore we cnn make the price. 
Boxed for shipment, weight $00 lbs. Made lor Gat 
or Gasoline. Aleo Horizontal Engines, 4 to 30 h. p. 
WEBSTER MFG. CO., 
1074 West 15th St., Chicago. 

Eastern B:snch : SS-D Dey Street, New York City. 

Southern Apents: Boland ft Gschwind Co., Ltd., 

So. Peter and Lafayette Ste., New Orleans, La. 




Q/Ktnitcr* 

^MARINE VAPOR ENCJNES. 

,JSS u ? tARNEWMOI " :L - l "'™" a ' 





MIETZ & WEISS 

KEROSENE 

and GAS Engine 

The most economical power 
known. Absolutely safe and 
reliable. Runs with common 
kerosene. Perfectly auto- 
matic. Patented 1897, U.S. 
and European countries. 

Send for Catalogues. 
128-132 MottSt., New York. 



The Yankee DRILL GRINDER 

for grinding both Twist and Flat Drills. 
Grinds all sized drills from H to 2% in. Can 
be set for any size in a few seconds. Gives 
any desired clearance. Fully guaranteed. 
"Can't Grind Wrong." Catalog free 

G. T. KAMKS COMPANY, 
260 Asylum Ave., Kalamazoo, Mich* 




"Universal' 




Kneading and Mixing Machines 

Over 6200 in use. Over 300 varieties 
in 155 different industries. 

Patented in all countries. 

WERNER Sl 

PFLEIDERER 
Saginaw, Mich. Build- 
ers of all kinds of Chemi- 
cal Machinery, also at 
Cannstatt, London, Vienna, 
Berlin. Paris and Moscow. 
83 Hiofreat International Award* 



Motor. 8ee Hydrocarbon motor. Mechanical 
motor. 

Mower, lawn. E. A. Miller 625,584 

Mowing machine, lawn, C. H. Gorr 625,669 

Mucilage bolder, W. H. Redington 625,517 

Musical instrument, Everton & b'rost 625.6G3 

Nitrocellulose product, uninflammable, L. L. 

Bethisy 625.S13 

Nozzle, spraying, W. W. Randolph 625,466 

Nurling machine, J. N. Halifax 625,726 

Nut butter, mill for making, J. Lambert 625,400 

Nut lock, F. R. Andreas 625.529 

Nut lock, J. W. Duty 625.493 

Nut lock, O. V. Geer 625,667 

Nut lock, J. J. Harrell 625,581 

Nut lock, H Smith 625.610 

Nut mill, C. Hook 625,394 

Office indicator, R. F. Norman 625,460 

Oils and making same, deodorized compound of 

mineral. L. O. Hel mers 625,332 

Ore roasting furnace, J. F. Keiper 625.336 

Ores, chlorinating, W. B. Jackson 625,397 

Organ, G. W. Scribner 625,472 

Packing or filling, vessel, M. W. Marsden 625.343 

Pad. See Protective pad. 

Pail ear. J. Danz. 2d 625,383 

Panel for windows, etc., ornamental, Pflster & 

Barthels 625,463 . 

Paper, apparatus for applying wadding to. M. M. ' 

Uhlig 625.430 

Pen, fountain, W.I. Ferris 625.722 

Photosensitive composition, R. B. West 625,527 . 

Pipes, quick repair device for, L. Jaenichen 625,448 

Planter, corn, R. Finot 625,664 

Plow, J. F. Harris 625.502 i 

Plow, McCuneA Davis 625.694 

Plow, G. W\ Ream., 625,355 

Plow attachment, J. & W.Craggs 625,323 

Plow, disk, W. L.Casaday 625.320 

Plow, reversible, G. J. Overshiner.. 625,461 I 

Pot and lid lifter, H. V. Austin 625,312 

Powder, gun, F. A. Halsey 625,499 

Power. See Horse power. Wave power. 

Power machine, manual, J. H. Smith 625.475 

Press. See Baling press. Printing press. 

Pressure regulator, F. H. Sauer 625.520 

Printing machine, W. Scott 625,470 

Printing machine, plate, E. S. Bradford 625,;si5 

Printing plate and producing same, composite, 

P. M. Furlong 625,666 

Printing plates to cylinders, fastening device for 

securing, E. S. Bradford 625,316 

Printing press, C. G. Lanier 625,572 

Printing press feeding device, E. S. Bradford 625.317 

Printing press inking apparatus, E. S. Bradford .. 625.H18 

Privy seat attachment, N. Fisher 625.389 

Propeller, oscillating, D. R. Sheen 625,362 

Protective pad for mules used in coal mines, etc., 

T. V. Wallace 625,714 

Pulleys, automatic lubricator for loose, K. Wid- 

mann 625,373 

Pulp, moulding fibrous, J. A. Wheeler 625,3*2 

Pumping apparatus, oil well. J. Sheridan 625,424 

Punching and shearing machine, combined, A. 

Scharfl ; 625,420 

Purin and making same.thio derivative of, E. 

Fischer 625,441 

Rags, apparatus for disintegrating and washing, 

J. H. Annandale 625,311 

Railway, electric, R. Lnndell 625.512 

Railway joint, O. Miller 625.455 

Railway permanent way, P. Hevner 625.675 

Railway rail joint, P. Hevner 625,676 

Railway rail roiling machine, Lentz & Shaw 625.403 

Railway switch, H. B. Nichols 625,458 

Range and position finder, alternating current, 

Crehore ft Squler ; 625,647 

Recording instruments, multiplying device for, 

W. H. Bristol 625,537 

Reel for chalk lines, plumb bobs, etc., S. W. 

Wilcox 625.484 

Refrigerator, J.H.Ames 625,309 

Refrigerator, W. L. Kohler 625.569 

Refrigerator circle, F. Hinricbs 625,3M3 

Refrigerator tank car. O. Bf ros 625,439 

Register. See Fare register. 
Regulator. See Feed regulator. Pressure regu- 
lator. Temperature regulator. 

Rhodol derivative, J. J. Brack 625,536 

Rivet, M.D.Converse 625,491 

Roller. See Blind spring roller. Land roller. 

Rolling apparatus, metal. M. J. Loughran 625,575 

Roofing sheets, means for packing metallic, F. G. 

Caldwell 625,730 

Roofs without seams, manufacturing, F. Genre.. 625,723 

Rotary engine, C. T. Fonda 625,328 

Rotary engine, B. T. Hinson 625,446 

Rotary engine, J. S. Eingsland 625.689 

Rotary engine, J. H. Parsons (reissue) , 11,743 

Rough rounding and channeling machine, F. L. 

Alley 625.633 

Sash balance, J. A. Manaban 625,580 

Sausage casings, arranging and handling, C. G. 

Schmidt 625.704 

Saw guard, circular, J. Anderson 625.310 

Saw set, Taylor & Wilson 625.477 

Scow, dumping, J. Edwards 625,327 

Sealing bottles, m eans for, L. Barger 625,533 

Sealing liquid containing vessels and removing 
contents therefrom, means for, Dewhurst & 

Smith 625,384 

Seed drill valve, W. Payne 625.596 

Separator. See Centrifugal separator. 

Sewing machine spool holding attachment, J. T. 

Voshell 625.481 

Shade bracket support, window, D. D. O'Connell 625,593 

Shaving cup, C. B. Crofford 625,719 

Sheep shearing machine, Meacock & Penn 625,405 

Skirt bands and collars, adjustable fastener for, 

F. N. Burleigh 625,539 

Shirt bosom retainer, R. Cluett 625,718 

Shoe, ventilated, E. B. Hafertepen 625,393 

Shovel for laying tile, B. F. Wyatt 625.629 

Sign, changeable, W. W. & H. F. Johnson 625,681 

Signal. See Electric signal. 

Signal repeater, T. B. Keeler 625.559 

Sink trap, T. F. Krueger 625,339 

Skirt and waist supporting device. F. D. & J. E. 

Howe 625.334 

Skirt fastener and supporter, Padfield & Tu- 
multy 625.350 

Skirt supporter, L. J. Jones 625,553 

Slag, product from blast furnace, A. D. Elbers... 625,656 

Sled, farm, M. Hampton 625,500 

Snow scraper, M. Mulder 625,589 

Sole, lamb's wool or slipper. S. Borcbardt (re- 
issue) 11,742 

Spanner, C. Baxter 625,716 

Spoon holder. J. E. Clark 625,435 

Sprayer, pneumatic, J. M. Oldham 625,594 

Station indicator, II. A. Hackeling 625,553 

Steam boiler, tubular, T. C. Billetop 625.314 

Steering mechanism, M. Paidassy 625,352 

Stencil. C. Rost 625,700 

Stereonticon. S. E. Woody 625.627 

Stock fountain, automat ic. D. R. Sheen 625,361 

Stove or furnace magazine attachment, E. W. 

Rider 625,417 

Stove or range, R. S. Stephenson 625,710 

Strainer attachment for kettles, etc., P. C. Tot- 
man 625,523 

Street and station indicator for cars, etc., C. H. 

Buchwalter 625,538 

Sulfureted ores, treating, M. Body 625,433 

Switch. See Electrical switcb. Railway switch. 

Syringe nozzle. A.W.Browne 625,434 

Tablet forming machine, A. R Morris 625,347, 625,348 

Tablet machine. Bass & Welch 625,636 

Tamping plug and process of and apparatus for 

making same, E. S.Clark 625,380 

Tank. See Water tank. 

Tanning, J. R. & J. S.Brown 625.638 

Tanning hides, T. D. Palmer 625.411 

Tap, W.J. Smith 625,611 

Tap, measuring, A. Woollatt 625,487 

Temperature regulator, automatic, A. Roesch 625,518 

Tension mechanism and slack thread controller, 

combined, J. Maitland 625,579 

Thill coupling, W. H. Grow 625,498 

Thread or filament, insoluble, A. Millar 625,345 

Tie plate. W. Goldie 625,552 

Tile or slate fastening, rooting, M. A. Jackson 625,509 

Tiles, manufacture of. W. Price 625,413 

Tire equipment for vehicle wheels, rubber, J. F. 

Winchell 625,528 

Tire for wheels, leather, J. Muir 625.407 

Toy. J. W. Jack 625.680 

Track cleaner. M. B. Eaton 625,438 

Trap. See Insect trap. Sink trap. 
Trimmer. See Hedge trimmer. 

Trolley controller, L. M. Halsey 625,554 

Trough. See Cattle trough. 

Trousers, bicycle or golf, O. W. Scbaum 625.521 

Tubular joint. S. Walker 625,371 

Type forming machine attachment, Hollenbeck 

& Wilson 625,679 

Typewriter. J. Winsor 625.375 

Typewriter, dummy, W. H. Verch 625,370 

Typewriting machine, R. W. Uhlig. .625.616, 625,617. 625,729 
Typewriting machine reflecting attachment, O. 

Rice 625,356 

Valve, G. Donat 625,437 

Valve, A.R. Shattuck 625,360 

Valve, air motor, J. Craig, Jr 625,324 

Valve, air motor reducing, J. Craig, Jr. 625,325 



An education will always stay by you. 
You can obtain a technical edu- 
cation which will qualify you for 
., o„»*, r position and Higher 
Payable in cash or install- 



|T NEVER FORSAKES YOU. „.,., 

■ Pay by devoting some of your spare time to study at home. Tuition fees low. Payable in cash o 
ments. Thorough courses by mail in Electrical, mechanical, Civil, Mining, Steam and Sanitary En- 
gineering, Architecture, Mechanical Drawing, Machine Design, etc. Best Text Books Free. Seven 
years 7 experience in teaching by correspondence. Write tor free illustrated 100-page S. A. Circular, sample pages 
of text books, drawing plate, and booklet of letters from students all over the world. 

THE UNITED CORRESPONDENCE SCHOOLS, 156 Fifth Avenue, New York. 

Burst mater Pipes a thing of the Past 

You can now make all water pipes as secure from bursting hi winter as la summer. 
Tbi* pneumatic system is the only one which successfully prevents the annoy- 
ing and costly bursting of water pines. It has solved a great economic problem. 
Highly endorsed by Architects, Engineers and Municipal Officials. No new house 
should be completed without this system, and all house owners should avail them- 
selves of this ounce of prevention " in season. 

ty Send for Illustrated Booklet, giving full explanation and discount. 

THE PNEUMATIC DOME MANUFACTURING COMPANY, 

501 E Street, Northwest, Washington, D. C. 




Th is double-slope causes t he 
expanding ice to slide i/nto 
the air-dome, taking the 
strain of the pipe. The 
air-cushion also prevents 
"Hammering." Covered by 
U. S. and Foreig Patents. 




"American-Hunnings" 
TELEPHONES. 

Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over '200,000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
ordering state length of line, whether 
sincrle line or metallic circuit and number of 
telephones to be used on one line. ^WSend 
for catalogue "S. A." 
AMERICAN ELECTRIC TELEPHONE CO., 
173 South Canal St., Chicago, III. 



Buy Telephones 

THAT ARE G00D--N0T " CHEAP THINGS." 

The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St., Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 
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^TELEPHONES. 

r, prTPlCAL SUPPLIES 
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UfCII DRILLING 
II ELL Machines 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Bend for catalog. 

WILLIAMS BROS., Ithaca, N. T. 



ROSE POLYTECHNIC INSTITUTE 

A College of Engineering. Mechanical, Electrical, Civil 
Engineering; Chemical Courses; Architecture. Exten- 
sive shops. Modernly equipped laboratories in all de- 
partments. Expenses low. 17th year. For catalog address 
C. TL. MEES, President, Terre Haute, Ind. 

Worcester Polytechnic Institute, 

WORCESTER MASS. 

Courses of study in Mechanical, Civil and Electrical 
Engineering and Chemistry. 195-page catalogue, show- 
ing appointments secured by graduates, mailed free. Ex- 
venses low. Thirty-secondyear. J. K. Marshall, Registrar. 



I 



NEW IDEA IN TRUNKS 

The Stallman Dresser Trunk 

is constructed on new principles. 
Drawers instead of trays. A place 
for everything and everything in 
its place. The bottom as access- 
ible as the top. Defies the bag- 
gage smasher. Costs no more than 
a good box trunk. Sent C. O. D. 
with privilege of examination. 
Send 2c. stamp for illustrated cat- 
alogue. F> A> stalLMAN, 
61 W. Spring St., Colombo*, 0. 



New Catechism thl Steam Engine 

For Engineers, Firemen, Mechanics and Ama- 
teurs. 480 pages, 325 illustrations. Bound in green 
silk cloth, size 6x8%, 1J4 in. thick. Simple, thorough 
and complete. Readily understood, and gives 
instructions how to run all types of steam en- 
gines. Price $2.00, postpaid. 

Theo. Auhel & Co.. 63 Fifth Ave., New York. 




SAVE YOUR FUEL. 

You will find our Gasoline 

HOISTING ENGINES 

a great saving over steam and 
a perfect, economical boon 
where wood, coal or water 
are scarce and hieh-priced. 
Both friction and geared 
hoist from 6 to 150 H. P. for 
mines, quarries, docks, etc. 
Every machine fully guaran- 
teed. Send forfree Gatalogut 
and state size of engine wanted. Weber Gas & Gaso- 
line Engine Co., 402 S.W. Boulevard, Kansas City, Mo. 





Mii:iii!iiiii;iii;iii,jinii,iiijii,iiuii;iii:iiitiiiiiiiiiiriii(iiiiiiiiijiiiiiiiim 

The Light of America"! 

for wheelmen is that given by the far-famed = 

MAJESTIC 1-AlYlPl 

Is the nearest approach to the sun as an artflcial light. Always = 

steady, clear and white. Easy to charge, easy to operate, = 

always dependable. All parts metallic and easy to reach for = 

cleaning purposes. A perfect searchlight for 100 feet ahead. = 

Strongly, durably, neatly made. Best reflectors. Convex front = 

glass. 2H in. thick. Height of lamp 7M inches. Burns 4 hours. = 

Brass fittings, hanger of tough steel. Uses regular commercial = 

carbide of any kind. iS~ Send for free illustrated catalog "S.A." = 

EDWARD MILLER & GO. Si Md Meriden, Conn J 

STORES : 28 & 30 West Broadway, New York. 63 Pearl St., Boston, s 
Manufacturers of " Royal " Bells and " Everlit" Oil Lamps. 1 

NIIIIIIMIIIIIIIIIIIIIIIIIIIIIIlllllllllllllllllIlllfllllllllllllllllllllllllllllim 



PlanDii me Jew pome 

Anyone contemplating the building of a new home will find the 

Building Edition of the Scientific American 

of peculiar and absorbing interest. This beautiful publication is 
issued monthly, and contains practical articles and suggestions 
on modern house building, together with a series of splendid 
plates, showing perspective views and floor plans of the most up- 
to-date modern dwellings, estimated coit, etc. A single issue of 
this handsome periodical is often worth the year's subscription 
price to the intending builder. Write to-day and send 2o cents for 
a single copy, or $2.50 for annual subscription. 

MUNN & CO., Publishers, 361 Broadway, New York. 




WITTE GASOLINE OR GAS ENGINES manufacture of bicycles. -a 



are Safe, Reliable, Dura- 
able and Simple. Sold on 
their merits and sent on 
trial if desired. 
Write for Catalogue S.A. 
WITTE IRON WORKS CO. 

1207 Walnut St.. 
Kansas City, Mo. 




THE ELECTRIC HEATER.— A VALU- 

able paper, with working drawings of various forms of 
the electrical beaters, including electric soldering iron, 
electric pad for the sick, etc. 6 illustrations. Scien- 
tific American Supplement 1 1 1 •£. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 
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MARINE MOTORS 

are GUARANTEED to 

GIVE SATISFACTION. 

Durable in Construc- 
tion and Easy and 
Safe in Operation. 

ZW Send for Catalogue 
and investigate our claims. 

TRUSC0TT BOAT MFG. CO., St. Joseph, Mich., U.S.A. 





very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in Scientific American Sup- 
plement, No. 90S. Price 10 cents. To be had at this 
Office and from all newsdealers. 




DYNAMOS 

lg Light, 1JO Volt, $60 

50 " " « 115 

Price Includes Field Rheostat, 
Sliding Base, Belt Tightener 
and Pulley These Dynamos 
are of the best on the market 
and are fully guaranteed for 
one year. Correspondence so- 
licited. Address 

ROTH BROS. &C0.. Mffrs. 
88-92 Jackson St., Chicago. III. 



GAS ENGINE 
IGNITER 

Complete with spark coil, 

111.60. The Beat Thins 

ou the market. Send for 

catalogue. 

The Carlisle & Finch Co., 

Sixth St., Cincinnati, 0. 





Prices $160 and up. Send for Catalogue, 



Stock Sizes 14 to 22 toot. 
Safe, Reliable and fully guaranteed. 
PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis. 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAL. MINING and HANDLING MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O, 

pr Send jot latest complete Catalogue. New York Branch, 41 Dey Street. 



A 



© 1 899 SCIENTIFIC AMERICAN, INC. 



June 3, 1899. 
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PAN I RCPflMC AM CI EPTRIPAI ENGINEER? yes ; you can. we teach electrical engineering 

llUIV I DEuUlwll MlV .U I llluML inillllvl 111 i at your borne, by mail, payable in installments of S5.00 or S2.00 per month. 

W*^lw I B#.hWWIVIlB nil shsta.hiW ■ ■ ■.IVn.hH IhBlV^MIIVitaihBim ■ 0ver on Technical and noDular courses. Our Institute indorsed bv THOS. A. EDISON 



The Electrical Engineer Institute of Correspondence Instruction, 

Department A, 120-122 JLIBERTY STREET, NEW YORK, U. 



S. A. 



Over 20 Technical and popular courses. 
and every other prominent electrician. ' 



at your borne, by mail, payable in installments of 85.00 or $2.00 per month. 
"" "* " ")bular courses. Our Institute indorsed by THOS. A. EDISON 

The electrical field is growing enormously and offers excellent oppor- 
tunities to make money tor those havmgan electrical training. It will pay anyone to write for our two 
free books entitled "Can I Become anElectrical Engineer " and " Tbe Electrical Marvels of Our Times." 



A 

Difficult 
Problem 
Solved. 




THE IiUB^ICHTIOfl OF 
GflS ENGINES. 

The Burwell Automatic Oiler solves the problem 
so completely that it leaves nothing further to desire. 
The oil is sprayed around the piston at every stroke. 
There is no waste or loss; the lubricant goes where it 
does the most good. 

Speed regulated by throttle, same as steam engine. 

Not affected by atmospheric conditions. 

This engine specially adapted to launches. 

We build engines and launches on the same standard 
of excellence as the Cleveland bicycle. 

M. A, LOZIER St. CO. 
Dept. A, Gas Engine Dept. CLEVELAND, O. 




TflElO 



NOME 



"WOLVERINE'' GAS an° GASOLINE 




FNGIMEQ STATIONARY 
CntUNCO, and MARINE. 

The " Wolverine "is the only re- 
versible Marine Gas Engine on 
tbe market. It is tbe lightest en- 
gine for its power. Requires no 
licensed engineer Abso- 
lutely safe. Manufact'dby 
WOLVERINE MOTOR WORKS, 

IS lluron Street, 

GRAND RAPIDS, MICH. 



PARALLEL DIVIDERS 

with MICROMETER ADJUSTMENT 

Excellent for laying out work on 
a surface as it comes from planer, 
etc. Will read to 1-1000 of an inch 

Price, Postpaid. 
Tool alone, .... $2.00 
Pump Center, - .V5 

Pencil Holder, ... .50 

Long Bar to scribe 24-in. circle, .50 
Needle Point, ... .50 

Our book entitled " Shop Point- 
ers," Is free for the asking. Con- 
tains description of our entire 
line of Tools, Valuable Tables, 
Recipes, etc. 
STEVENS ARMS & TOOL COMPANY, 

P. O. Box 16, 
Chicopee Falls, Mass., U. S. A. 





■ Ill II wt- 

GOOD SALARY 

Made selling BEVERIDGE»8 Sanitary 

Steam Cooker. Distills tbe water, purines 
the cooking. No burning, no odor. Saves labor 
and fuel, fits any stove. Good pay to 
agents. 2,385 sold in one town. Write (Box963) 
HOME Mrs 1 . Co., BALTIMORE, Md, 




Why Use Cold Water 

in your hath? THE BYRNE WA- 
TER HEATER when submerged in 
your bath tub will heat the water while 
you are preparing for your bath. Tou 
avoid the inconvenience of a Are in 
warm weather and keep your house cool. 

IEF~ Send for illustrated booklet. 

Stevenson & Co., mC 

228 N. Holliday St., Baltimore, Md. 



Roper's New Engineer's Handy-Book 

for STEAM ENGINEERS and ELECTRICIANS. 

Thoroughly revised, rewritten and much enlarged by 
Edwin R. Keller, M.E.,and<LAVTON W.Pike, B.S., 
Ex-President of the Electrical Section of the Franklin 
Institute. Embracing all the recent improvements in 
the Steam Engine and giving full instructions for the 

CARE and MANAGEMENT of an ELECTRICAL PLANT. 

Nearly 900 pages, 325 illustrations, over 700 main sub- 
jects, 222 tables, and 645 questions most likely to be 
asked when under examination before being licensed as 
an engineer. 
Full leather, gilt edges, pocketbook style. $3.50. 
DAVID McKAY, Publisher, 
Send for Circular. 1022 Market St., Philadelphia, Pa. 




ACETYLENE ! 

Get abetter light and save one-third the 
present cost of your gas bills by installing 
a National Acetylene Gas Generator. The 
most brilliant light ever produced ; safe, 
cheap, efficient ; can be installed any- 
where. Does the proposition interest 
you? If so, write for catalogue and 
prices. THE NATIONAL ACE- 
TYLENE GAS CO., 909 New 
England Bid?., Cleveland, O. 



Valve and cock, A. Kolben 625.338 

Valve, balanced throttle, W. J. Healy / 625,555 

Valve, self closing, J. Cuthbertson 625.542 

Valve operating mechanism, J. H. Smith 625,363 

Vat. See Dipping vat. 

Vehicle wheel, II. R. Collins 625,645 

Vehicle wheel, T. E. Kellogg 625,687 

Velocipede and carrier, M.;E. & C. C. Blood 625,377 

Vending machine, coin controlled newspaper, D. 

Sullivan 625,428 

Wagon seat, market, G. A. Kinsey 625,690 

Water gage, M. Goudreau 625,724 

Water tank, C. Farmer 625,494 

Water wheel regulating apparatus. S. N. Knight 625,337 

Wave power, F. J. Hagen 625,444 

Weather strip, A. Y. Masser 625,404 

Well packer, oil, J. Darling 625,648 

Wheel. See Vehicle wheel. 

Wheel. J. S. Rowell 625,419 

Windmill, C. C. Thompson 625,614 

Wire caps or cork retainers, machine for making, 

F. F. Neff 625,592 

Wire stretcher, R. N. Martz 625,453 

Wire twister for making cork retainers, F. F. 

Neflf 625,591 

Wire working machine feed mechanism, G. O. 

Page 625,351 

Wood from fibrous refuse, manufacturing ma- 
terial similar to. J. Kaiser 625,450 

Wood with metal, machine for covering, W. P. 

Appleyard 625,531 

Wrench, W.C. McCowan 625,457 

Yoke, cattle, A. T. Hunter 625,335 



Sunlight Camera. 



Makes a fine picture. Has 
a good lens and shutter for 
both instantaneous and time 
exposures. Uses glass plates 
S^ixiyi. It can be used with 
tripod. Two extra holders 
can be carried in tbe camera. 
Price $3.50. Send 5c. /or 
sample picture. Sunlight 
Junior, !%x3}4 plates, price 
12.00. Full equipments for 
developing and printing furnished for $2.50 each. Photo- 
graphs colored. Cir.Pree. LORD & CO.. tSI B'way. N. 1. 




DESIGNS. 

Auger, earth, T. A. H. Falz 30.847 

Bag holder. O. Eoed 30,844 

Belt, shirt waist, A. B. Dunbar 30,865 

Bottle stopper, glass, W. W. Lowrey 30,832, 30,833 

Checker board. Liggett & May er. 30,869 

Clock face, S. P. Thrasher 30,8«9 

Cultivator, sugar beet thinning shoe for, Oeder & 

Wright 30,849 

Display box, J. F. Simons 30,859 

Display frame, L. S. Crandall 30.860 

Dust and cinder guard, J. H. Reynolds 30.850 

Garment, shoulder. F". F. Amsden 36.867 

Grave guard, H. F.Geiger 30,870 

Heater, J. A. Kline 30,858 

Lamp bulb, electric, L. I,. Davis 30.856 

Latch, gravity, S. S.Connor 30,846 

Latch or lock case, H. G. Voight 30,845 

Leather finish ing roll, W . H. Downs 30.854 

Overshoe ankle attachm ent, L. S. Hodgson 30,863 

Pencil holder, M. WilliamB 30.830 

Pessary, H). D. Gray 30.862 

Plowshare. C. La Dow 30,848 

Pocket book, W. H. Thurber 30,831 

Pulley frame, window, D. S. Stimson 30 855 

Skirt protector. H. H. Haase 30.866 

Sleeve holder, McAleese & Knox 30,864 

Slug, protective, B. V. Mayo 30,835 to 30.843 

Stove grate, oil or lamp, A. Babinski 30.857 

Tie plate, W. Goldie 30.852 

Toy, M. McKinney 30,868 

Transformer case, J. W. Packard 30,853 

Truss pad, W. Burt 30,861 

Tube, collapsible, C. R. Zacharias 30,851 

Typewriter inking ribbons, hook for, J. McCarthy 30,834 



TRADE MARKS. 

Apparel, certain named articles of women's wear- 
ing, Rew &Clapp 32,926 

Asbestos prepared for preventing radiation of 

heat, Sno wdon. Sons & Company 32,961 

Boots and shoes, E. H. Keiser 32,929 

Canned goods, certain named, L. Grebb 32,948 

Canned goods, certain named, William Numsen & 

Sons 32,949 

Coal, smithing, Lilly Coal Company 32,962 

Cocoa and chocolate and preparations thereof. Dr. 

Tibbies' Vi-Cocoa 32,956 

Coffee, Arbuckle Brothers 32,953, 32.954 

Engines, vapor, C. C. Riotte Company 32,963 

Fabrics for facings and linings, textile. Keys, Col- 
lier ATillard 32,930 

Flour, wheat, W. H. Ketzebach Milling Company 32,951 
Flour, wheat, Waggoner Gates Milling Company 32,952 
Foods and relishes, certain named, G. C. Dobell & 

Company 32,947 

Fruit juices, G. F. Clark & Company 32,950 

Gentlemen's wear, certain named articles for, 

Myers & Rossbach 32,927 

Glass, sheet and other window, W. P. Fuller <fc 

Company 32,957 to 32,960 

Groceries, certain named, Feilchenfeld Brothers 32,945 
Grocery specialties, certain named, R. B. Stewart 

& Company 32,946 

Knit hose, Chicago-Rockford Hoisery Company.. 32,928 

Liniment, b\ L. Denton 32,937 

Meat extract. Liebig's Extract of Meat Company 32,943 

Medicinal tablets, A. G. Enderle 32,936 

Medicine for certain named diseases, Marble City 

Drug Manufacturing Company 32,932 

Medicine for certain named diseases, W. C. Ram- 
sey 32,933 

Paper and envelops, writing, M. Ward Company.. 32,921 
Papers, certain named, James R. Crompton 

& Brothers » 32,922 

Pencils and fountain pens, lead. Tower Manufac- 
turing and Novelty Company 32,920 

Pens, metallic, Esterbrook Steel Pen Manufactur- 
ing Company 32,919 

Remedy for certain named diseases, E. Kuntz. .. 32,935 
Remedy for certain named injuries and diseases, 

topical, C. B. Tlppett 32 

Sheetings, brown, Piedmont Manufacturing Com- 
pany 32,931 

Shirts, collars, cuffs, and shirt waists, W. H. Petz- 

ler . 32 923 to 32 925 

Snuff, Scotch," Standard Snuff Company.'. '.!..'. 32^941 

Soap and perfumery, Joseph Crosfield & Sons 32,939 

Soap, laundry, J. Butler 32,940 

Soap, perfumery, and toilet preparations for the 

teeth, skin, and hair, M. Beetham & Son 32,938 

Sweetbreads, calves', W. E. Miller 32,944 

Tea. Arbuckle Brothers 32,955 

Varnish, Murphy Varnish Company 32,942 

Watches, Elgin National Watch Company 32,918 



LABELS. 

' A. R. Troxell's Hair Life," for a preparation for 

the hair, A. R. Troxell 6,937 

' Allaband's Anodyne Expectorant," for a cough 

cure, E. R. Allaband 6,939 

' Aunt Susan's Old Fashioned Wild Cherry Cough 

Sirup," for cough sirups, Keasbey & Barnekov 6,940 

1 Cleopatra's Secret," for a medicine, J. G. Kiefer 6,941 

' Lemoliue Cream," for a preparation for the skin, 

E. C. Harrington 6,938 

' Maple Leaf Hair Grower," for a hair remedy, H. 

L. Boynton 6,936 

' Phospho-Tartrate of Sodium and Magnesium," 
for a medicine, Western Medical Supply Com- 
pany 6,942 

' Sarsaferine," for a beverage, H. T. Jackson & 

Company 6,933 

' Solid Comfort for the Feet," for a preparation 

for the feet. Vail Brothers 6,943 

■* Venus," for flour. Meek, Finger & Company 6,935 

* Wilson's Old Colony Sap," for maple sirup, F. P. 

Wilson & Company 6,934 



CIVIL SERVICE EXAMINATIONS, STATE OF NEW YORK 

Open competitive examinations will be held on June 
9th and 10th in various cities throughout the State for 
the following positions : 

Bridge Designer and Inspector, State Engineer's 
Office; salary, $1,800 to $2,400 per annum. 

Heating Expert* Electrical Expert, Sanitary 
Expert, State Architect's Office; salaries, $1,200 to 
$1,500 per annum. 

Intending competitors must file applications in the 
office of the commission on or before JUNE 5th. 

For application blank, address Secretary, New York 
Civil Service Commission, Albany, N. Y. 



AO SIMPLE. A CHILD CAN USE THEM. 




Cameras^ 



IICES FROM * V 10*50". 
FOR ILLUSTRATED CATALOGUE. 

SUNART PHOTO CO. 5 AflUEDUCT, 5T ROCHESTER N 1 



PRINTS. 

' Hindoo Tobacco Cure," for a tobacco cure. Mil- 
ford Drug Company 140 

' Pro Bono Publico," for directories, Association of 
American Directory Publishers 139 



A printed copy of the. specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

i Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, at a cost of $40 each, 
f complicated the cost will be a little more. For full 
I instructions address Munn & Co., 361 Broadway, New 
1 York. Other foreign patents may also be obtained. 



LlNENE %T~ 

Stylish, convenient, economical. Made of 
I fine cloth, finished in 
■ pure starch, and ex- 
I actly resemble f ash- 
I ionable linen goods. 
\NoLa undry Work 
1 When soiled discard. 
I Ten Collars or five 
1 pairs of Cuffs, 25cts. 
lByma!l,30cts. Send 

6 cts. in stamps for sample collar or pair 

of cuffs. Name size and style. 

REVERSIBLE COLLAR C0. t Dept J .Boston, Mass. 




* <mi ^r> 



W^Fy 



MARCUS PRISMS. 

A marvelous method of illuminating dark interiors 
with diffused light A scientific system of diverting and 
concentrating the natural rays. No reflection; ah en- 
tirely new principle. To introduce this invention, valu- 
able territory will be assigned to capable, responsible 
parties with sufficient capital to promote the business 
advantageously. An unusual opportunity for the crea- 
tion of a highly profitable business. 
THE MARCUS PRISM CO., 1321 Arch St., Philadelphia. 



MORAN FLEXIBLE JOINT 

for Steam, Air or Liquids. 

Made in all sizes to stand any desired 
pressure. Send for reduced price list. 

Moran Flexible Steam Joint Co., Inc'd 
147 Third Street, Louisville, Kt. 




BALL BEARING AXLES AND RUB- 

ber Tires.— A paper read before the Carriage Builders' 
National Convention, Philadelphia, October, 1894, show- 
ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in Scientific American Supplement, No. 
9*)'J. Price 10 cents. To be had at this office and from 
all newsdealers. 



UnnCI C for inventors. Bstab. 1867. Catalogue. 
IflUUCLO J. C. SEYL, 181 Madison St., Chicago. 



CRD CAI C U. S. Patent No. 683,766. " An Improved 
rUH OHLC. Shaft Balance." Address A. 8. L.i 
FONTAINE, care of A. P. M., Curacao, W. 1. 



EflQ oil l r Patent No. 618,732 on High Pressure 
rUn OHLC Pump. For terms and particulars ud 
dress A. RICHTER, 1138 First Ave., New York City. 



ANN ARBOR IflFG. GO. "tesi'e^Patented 
Specialties to Manufacture. Correspondence Solicited. 



WANTED— Thoroughly experienced Millwright by a 
large manufacturing company. Millwright, Box773,N. Y. 



Wanted, Capital to push an important invention. 
Commercial value demonstrated. Immediate returns 
certain. Will sell or form a company. S. S. SMITH, 
Station B, Washington, D. C. 



ICE 



MACHINES, Corliss Engines. Brewers' 
aud Bottlers' Machinery. THE VILTER 
MKG. CO., 899 Clinton Street, Milwaukee, Wis. 



lOTTVI CUFDEALERSHAND BOOK 
fllir I II I II r Information net. 42pp. loots. 
*»»*■■ ■ ■ ■■■""■■F.CortezWii.son&Co., Chicago 



. rPE WHEELS. MODELS *- EXPERIMENTAL WORK. SMALL MACHINERY 
NOVELTIES 8.ETC. NEW ?0Rg 6TEHCIL WORKS 100 HA83AU BT N.T. 



TURBINES 



tar Send for Circular "M." 

JAS. LEFJFEL * CO, 

Springfield, Ohio, V. S. A. 



Get first-class drawings 
made of your ideas or in- 
vention if you wish tolnterestcapltalists. Pull draw- 
ings made from rough sketches. F. P. Darte, Bangor, Pa. 



DRAWINGS. 



GAS ^ GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATER MOTOR CO . NEWARK N. J. U. S. A 




BICYCLE CHAINS 

Kept Clean and Oiled. Our chain brush does the 
business. Works automatically, cleans both sides. 
Can't fret oot of order, keeps chain free from dual, 
mad and always oiled. 50 cents pos paid. Money 
reformed if yon are not ulad to own ii. Every pur- 
chaser be owes an agent. |3r Circular free, 
HUTCHES & CO., 6*0 Isabella Bldg ., Chicago, 111. 



YOU CAN MAKE SlOO-AWEEK ! 

Own Your Own Show, complete. ouTnT-sioo. 

.LIFE MOTION FILM 3 A MACHINES. 

Great passion play * soo other subjec- 

i ILLU5TB C&-T--V l_ o a U e. 3 frce. 

S.LUBIN,LARGC5r mfr. PHILADELPHIA P. A. 




BEST BICYCLE BRAKE^ 

All cyclists, whatever wheel they ride, should have attached 
the Latest and Beat Automatic Coaster and Brake* 

THE TREBERT BRAKE 

Is composed of a friction disk secured to the hub of rear wheel, a clutch onthe disk and a 
clutch on the rear sprocket wheel. Both clutches have inclined surfaces upon which balls 
roll. When the bike chain is pulled forward, the balls also move forward and ride up their 
incline. Back pressure to pedals produces reverse motion. Free booklet of particulars. 



&% e om Trebert Automatic Coaster and Brake Co. 



SYRACUSE, 
N.Y. 



A WONDER IN WHEELS 



ECLIPSE BICYCLE 



Bicyclists who desire safety under all conditions, who are fond o f coast- 
ing, but like to have their machine under complete control In 
every emergency, should try the 

with Morrow Automatic 
COASTER AND BRAKE 
The rear sprocket has an Automatic Clutch which is thrown out of gear 
by holding pedals btill. You coast with feet on pedals. Back 

f treasure upon them instantly applies brake, forward pressure asquick 
y releases it. Simple, Safe, Sure. Write for particulars and prices to 

ECLIPSE BICYCLE COMPANY, Box X ELMIRA N.Y. 




SO YEARS' 
EXPERIENCE 




rade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & Co. 36 ' B,.adway,New York 

Branch Office. 625 F St., Washington, D. C. 




Big Reductions in 
Brass Band Instruments, 

Drums and Uniforms. Write for catalog, 
445 illustrations, FREE; it gives Band 
Music constructions for Amateur Bands. 
LYON & HEALY 38 Adams SL.Chicago. 




Ir YOU ARC 

.OOKMCUP 
Vacation Tkip 

SEND S' STAMP TOR COPY Of* 

"tummer - 

J.R.Watsqn C.R/\Ai/ 



FiTC HOURS R.R. 

BosTon, Mass, 



HALF A CENTURY OF CYCLES.— AN 

interesting history of the cycle from its origin up to the 
present time. The first crank-driven bicycle. The 
hone-shaker" and its successors. The tricycle. The 
modern wheel. Cycle building a science. Points of im- 
provement. The pneumatic tire. A hand and foot 
cycle. With 9 illustrations. Contained in Scientific 
American Supplement, No. llll'J. Price 10 cents. 
To be aad at this office and from all newsdealers. 






Battery Table 

Lamp, 

$2.79 complete. 



$3.0(1 Electric Bell Outfits for... tl.00 
21.00 TeleDhones, complete, for 5.!>5 
12.00 Fan Motors, with BatterieB 5.95 
8.00 Electric Hand Lanterns for 3.00 
10.00 Electric Carriage Lights for 3.96 

„ ,., 8.00 Medical Batteries for 3.95 

^/r 5 ^ 5.00 Electric Belts, the genuine 1.00 

3.00 Necktie Lishts, for 1.50 

14-Candle Hanging Lamp, with 

Battery, for 10.C0 

Telegraph Outfits, complete, for 2 25 
Miniature Electric Lamps for. . .40 

16.00 Electric Bicycle Sewing Machine Motors for 5.00 

Lights, $2.75. All Electrical Books at low prices. 

We Undersell All on Everything Electrical. 

OHIO ELECTRIC WORKS, CLEVELAND O. 

Headquarters for Electric Novelties and Supplies. 
tW Agate Wanted. W Scud Jot Km Catalog jm out. 
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fauber* Rangers. 





The Genuine 

ONE PIECE 

i are used on the BEST 
\ Bicycles, Tandems, Trip- 
lets and Quads. 
FAUBER, 
'Originator, Pioneer, Largest Manu- 
facturer One Piece Hangers. 

YOU! 

With mechanical ability and judgment ap- 
preciate the Simple and Practical construc- 
tlonof theFauber. The Cranks and Axle 
are made of One Piece of Steel, spr ng tem- 
pered, no Joints to work loose, used so exten- 
sively you can sret any needed repairs in any 
part of the United States. 

Beware of Infringements 
heap Imitations). 

W H 

FAUBER, 

Mfr., 

> Chicago, 

U. S. A. 




r |THOROUGH^.IHSPECTIOHST | 

• ^fe ^^STEA^^^M INSURANCE : 




AMD 

INSURANCE ; 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

loss-op- lire 

■ AMD 

INJUKV 

TO- PERSONS 

CAUSEDBY 



! STEVlBOlLm-BPLOSIOIiS 

J-A-AULBN-PHESlUmr V-BrRONKUll-VlCBmiSIDtHr 
J-&PDSCB-SECBEUIV FBAlUM-lWlCEPHSlDBirH 
LB BBAlNERDjtefTREAS. LT.MlDPLEBROOK.ASgTSeCtll 
ll»^ l. ll» l l »l l . ll .ll ■ II ■ II ■ II " " ~ " ~ "~ 
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SELF-MOVING^- 

That's the Bng- 
1 i s h of the 
French word 
Automobile, as 
the new convey- 
ance is called. 
Of all those 
made, the 

Winton Motor 
Carriage 

is acknowledged 
by experts to be 
the best, To 
ride in one is a 
delightful expe- 
rience, to own 
one, write for 
catalogue and 
n* - m-< rtrtrt »- , *ret date of de- 

Fnce S.tjOOO. No Agents. livery. Hydro- 

carbon system at a cost of about one-half cent per mile. 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 




Calcium King 

Camp — . 

BURNS ACETYLENE GAS. 

No Oil, Wick, Dirt or Smoke. 

Get the Best. Price 83.50 

Agent* wanted in every town. 
CALCIUM KING LAMP CO., 

Waterbury, Conn. 




Cbc typewriter exchange 




Mi Barclay St.. 

NEW YORK 
124 La Salle St., 

CHICAGO 
38 Bromfield St., 

BOSTON 
817 Wyandotte St., 

KANSAS CITY, MO. 
209 North 9th St. 

ST. LOUIS, MO. 
We will save you from 
10 to 50* ou Typewri- 
ters of ail makes. 
V&~ Send for Catalogue 



THE BICYCLE: ITS INFLUENCE IN 
Health and Disease.— By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The UBe of the cycle by persons in health. 2. The use of 
tbecycle by persons diseased. Contained in Scientific 
American Supplement, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 



HIGH GRADE W 



OOD 

ORKING 



MACHINERY 




Single Machines or Com- 
plete Equipments for 
Any Class of Work. 

Your Correspondence is Solicited. 

IS" Illustrated Matter and Prices on 

application. 

J. A. FAY & CO. 

10-30 John St.. CINCINNATI, OHIO 



WALTHAM WATCHES 

The best and most reliable timekeepers 
made in this country* or in any other. 

The "Perfected American Watcb," an illustrated book of in- 
teresting information about watches, will be sent upon request. 
American Waltbam Watch Co., Waltbam, Mass. 





DO THIS! 

Put a %/^<9c / £ C > rcIometer 

on your wheel. It is as useful as 

your 'watch. One measures distance, the other Actual Size 
time — both are essential factors of every business 
or pleasure trip. To every cyclist the Veeder 
Cyclometer is a necessity. 



Its merit has eliminated competition. 90% of modern 
cyclometers are Veeder Cyclometers. Booklets Free. 

VEEDER MFG. CO., Hartford, Conn. 

Made lor 24, 26, 28 and 30 Wheels. 




"Trip" Cyclo- 
meter. Price, 
92.00. The a: 

i ndicator can be set 
back to zero, like a 
stem setting watch, af • 
ter each trip, without 
affecting grand total 
on the large register. 
Same positive action 
as the other famous 
model. 



HO GRADE FOOT POWER LATHES 

IIIUII w. P. DAVIS, ROCHESTER, N. Y. 




CARBORUNDUM 



Grinding Materials \V^- / *y 

IN ALL FORMS. > V__^ 

THE CARBORUNDUM CO., - NIAGARA FALLS, N. Y. 




g timi t utu ii 

|Tribune Bicycles; 

for 1899. 

The Best Wheels in the World. 



66 ^% TRADE MARK |^\ 11 

rEGAMOlU 
ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Frosted 
Silver, washable. Untamishable, Waier, Oil and 
Weatherproof. Durable. Easily Applied. Bicycles, 
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets, Brack- 
ets, Cars, Stations, General Decoration, etc. Sample 
bottle, by mall, for 25 cents. 

THE AMERICAN PEGAMOID CO., 346 B'way, New York. 



CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Stationeries, Portables, 

Engines and Pomps. 

93T State your Power Needs. 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 





THE WATERBURY 

Emery Grinder, 

with adjustable table, for flat surface 
grinding and finishing, and for ordi- 
nary tool grinding. 

t&~ Send for Circulars. 
BLAKE & JOHNSON, 

P. O BOX T, 

Waterbury, Conn. 



In a Cramped Corner 

workmen can always work on a pipe with our 

Adjustable "S" 
Pipe Wrench 




Frame of malleable 
iron, operating nut of steel, sliding 
jaw, with teeth of drop forging. All 
parts hardened, tempered, and interchangeable. A 
handy tool when cramped in a corner. It will not lock on 
the pipe. Strong, durable and accurate. Send for Oir. to 

Bern is & Call Hardware and Tool Co. 
Box 1400, Springfield, Mass. 



CRESCENf 



BICYCLES. 



Adults' Chain Models, $35 
Bevel Gear Chainless Models, $60 



SELLING A BICYCLE. 

Our business is to sell bicycles— not only 
this year, but next year and the year after. 

That being the case, it is simply business 
common sense to make the best wheel we 
know how — to make it so famous for style, 
strength and running qualities that new 
buyers will always favor 

CRESCENT BICYCLES. 

Catalogue No. 3 containing " Care of the Wheel," Free. 

WESTERN WHEEL WORKS, 

MAKERS, 
CHICAGO. NEW YORK. 




TANKS, TOWERS and WINDMILLS. 
For Manufacturing Plants, Hotels, 
Railroads. Waterworks Systems for 
Small Towns and Private Grounds. 

Send for Illustrated Catalogue. 
W. E. Caldwell Co., 221 E. Main St., 
Louisville, Ky. 



Hold Your Scarf. 



with the Improved Wash* 
borne Patent Scarf Fast- 
ener. Useful also for fasten- 
ing papers or any articles. 10 
cents each, by mall. Hose 
Supporters that do not bind 
the leg nor injure the fabric. 
By mail, 20 cents a pair. Illus- 
trated Catalogue of these and 
other novelties, free. 

AMERICAN RING CO. 
BoxP. Waterbury, Conn. 




ess oHGUNiTooudcmis MVEVEMVnC 




ular article upon cable telegraphing, scientific Am- 
erican Supplement 1 1 34f . Price 10 cents, 
by Munn & Co. and all newsdealers. 



For sale 



J\ Rigid examination 
Reveals no Defects. 

NO BETTER BICYCLE CAN BE MADE 

Sterling Bicycles are 
"Built like a Watch," 
and the greatest care is 
exercised to have ma- 
terial, workman ship and 
equipment the best ob- 
tainable. 

'99 Chain Models, 

$50.00. 

'99 Chainless Models, 

$75.00. 
Tandems, Double 

Diamond, $75.00. 
Convertible, $85.00. 

Send ten 2-cent stamps 
and receive by mal I pack 
of Sterling Playing 
Cards beautifully de- 
signed, 50 cent value. 
Send for Catalogue giv- 
ing details of Sterling 
equipment for 1899. 

Sterling Gvcle Works, Kenosha, Wis. 




Price $1.00, postpaid. 



OUR LATEST WRINKLE 

New Departure "SECURITY" Cyclometer. 

(PATENTS PENDING) 

Everything Out of Danger. No More Broken Cyclometers. 

Noiseless Concealed Trip. 
Cyclometer oh hub inside of spokes and trip on axle behind fork. 
' Nothing to catch and cause breaking or bending. 

Patent adjustable clamp, fits any hub. Easier and quicker to adjust than old style. 
Permanency. Durability and Efficiency Guaranteed. 

Made from Best Materials obtainable. Workmanship thoroughly first-class. 

THE NEW DEPARTURE BELL CO., - Bristol. Conn. 

[The Trade supplied by John H. Graham & Co., 113 Chambers St., N. Y. City. 




Acetylene 
Lantern. 



The Light is Right. 

The BUNDY LAMPS 

THE ONLF PERFECT 

ACETYLENE CAS LAMPS 

Kor Bicycle. Carriage, Physicians, 
Fire Departments, and Headlights. Ef- 
ficient, easily charged and operated. Wa- 
ter absolutely controlled. Gives pure, 
dry gas. Manufactured by 

The Frank E. Bundy Lamp Co., 

Elmira, N. Y., U. 8. A. 

Weight, 9J£ ounces. 
(See illustrated editorial In Scientific Acetylene Gas Operating Lamp, 
AMERICAN, April 15, 1899.J for Pbyslclaus and Surgeons. 





■ . |y Write for large New Catalogue illustrating our . . 
full line of twenty-three models. 

I The Black Mfg. Co., Erie, Pa. 



PHOTOGRAPHY IN COLORS - FOR- 

mulas for producing photographs in colors by the Chas- 
sagne process. Scientific American Supplement, 
Nos. 1114 and 1125. Price 10 cents each, by mail, 
from this office and from all newsdealers. 



j^^ No Bicycle is perfect without ^ 

"THOR" 
FITTINGS, 

hubs, crank hangers, seat post ex- 1 
panders and handle bar expanders. \ 
The **Thor" crank hanger consists ' 
of patented two piece crank possess- 
ing the advantages of perfect simplii _, 
-ity. rigidity and security, removable _ 
at will without disturbing bearing parts „ 
>t adjustment; the whole m making the neatest, Bim- 

jl fL'Pn plest and most perfect 

_. ' " "mechanism of a crank 

hanger ever pro- 
duced. Any bicycle 
"maker will , put 



them on 
Pthe wheel you. 
J order If you J 
insist upon having them. See that the I 
trade mark "THOR" is on Cranks, Hub J 
and Expanders. Write for Catalogue. 
AURORA AUTOMATIC MACHINERY CO., Aurora" 



All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 
Money* lists Free. Chicago Scale Co., Chicago, ill. 




lean be 
his private 
secretary n 

T»£mU!i 



^ Jfrrmttr 
TW^ Sbpfraritrr 

is so easily learned 5 

and does such clean, perfect Work! 

% J&miflj $rc mitt%rttiriter<Sb. 

send ro» mt utalmue. Syracuse, fl. tC(/.S. J?. 




If a sheet or half-sheet of 
Apollo galvanized iron has 
any fault, no matter how 
slight, send it back to your 
jobber at his expense. 

Apollo Iron and Steel Company, Pittsburgh. 




PRINTING INKS 

The Scientific American ts printed with CHAS 
KNBD JOHNSON & CO.'S INK, Tenth and Lombard 
Sta., Philadelphia, and tl Rose St., opp. Duane, New Tor* 



© 1 899 SCIENTIFIC AMERICAN, INC. 



